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Professor of Obstetrics and Gynaecology 
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THE unremitting incontinence of urine caused by 
the vesico-vaginal fistula and by allied fistulae is 
unique among symptoms, in that while not 
necessarily endangering or shortening life it 
never gives its sufferer any respite. Admittedly, 
there are those remarkable women who with a 
brave face have been able, for years, even for a 
life-time (in one case in this series for 50 years), 
to endure and “‘manage”’ this disability, but even 
among them I know there have been thoughts of 
suicide. The symptom is also unique for the dis- 
proportion there may be between the distress it 
causes and the size of the lesion. While treatment 
in many cases appears, and is, simple, the results 
are not always as good as hoped for, and a cure 
in one operation is never certain. In this paper, 
many different lesions are described and illus- 
trated, and the problems of treatment are 
discussed: the paper is based on a personal 
series of 50 cases. 


EarLy HIsTory 


The first known vesico-vaginal fistula was found in the 
examination of the mummy of Henhenit of the Court of 
Mentuhotep II, a king of the 11th Dynasty, about 
2050 B.c. (Derry, 1935). 

Schuppert (1866), Deroubaix (1870), Agnew (1873), 
and Howard A. Kelly (1912) have left us full accounts of 
the early history of the vesico-vaginal fistula and the 
attempts to repair it; in this survey I propose to quote 
freely from their books and papers. 

The gloom of the dark ages first broke in 1663, when 
H. van Roonhuyse, Amsterdam, described a well-defined 
method of treatment which seems to have been to freshen 
the edges of the fistula and then to close the opening with 
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“pins prepared from strong swan’s quills cut down fine 
and sharp”. For the next 100 years many attempts were 
made to cure the injury, and bizarre instruments were 
fashioned. Gradually, however, the problems became 
clearer, and slowly and painfully different methods were 
tried and discarded, modified and retried, often only to 
be discarded again. Lévret (1766) operated with the 
patient in the knee-elbow position. Nagele (1809) also 
worked diligently on the subject, trying out different 
methods on the cadaver. Nagele, however, operated by 
touch, and so it cannot be surprising that no cures were 
recorded. 

Lallemand (1825) used silver nitrate without success; 
he also used a complicated and dangerous mechanical 
device of sound and hooks, which was introduced into 
the bladder in the hope of a cure; though he occasionally 
succeeded his instrument probably did harm more often 
than good. Malagodie (1829) and Mettauer (1830) also 
operated successfully. 

Vidal (1832) was the first to perform colpocleisis. 
Jobert de Lamballe (1834) used strips from the labia and 
from the buttocks to plug the opening, and by this 
achieved some success. Gossett (1834) was successful with 
gilded sutures. 

Wiitzer (1843) deserves more credit than is generally 
accorded him. He was a courageous and confident 
surgeon, and he operated on one case thirty-three times. 
Between 1838 and 1842 he cured 7 out of 17 cases. He 
operated with the patient on her stomach, denuded the 
margins of the fistula, and closed the opening with pins 
held in place by twisted sutures. He drained the bladder 
suprapubically, and nursed the patient on her face. 

Few cures resulted from these operations. Dieffenbach 
(1845) lamented “I have filled entire wards with these 
wretched women gathered from all countries. I have tried 
all methods and have only cured a few of them.” 

In 1849 Jobert de Lamballe improved his results by 
relieving tension on the wound. 

The second half of the nineteenth century saw a change. 
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Already Gustave Simon, a pupil of Jobert de Lamballe, 
had cured 13 women. He made a high funnel-shaped 
denudation, closed the wound with silk, and occasionally 
relieved tension with lateral incisions. He also performed 
colpocleisis. He cured 35 out of 40 cases. His monograph 
(1862) is described by Deroubaix (1870) as one of the 
best written. 

It was, however, J. Marion Sims (1852) who showed at 
least the English-speaking world that the injury could be 
cured. He has also told us the story of his life (1885), of 
his trials and errors, of his failures and successes, and 
many others have repeated it to our advantage. 

In 1846 the event occurred in Montgomery, Alabama, 
which was to herald the new chapter of Surgery. Sims 
was called to a patient, thrown from her horse, whom he 
judged to be suffering from an acute retroversion of the 
uterus; he examined her in the knee-chest position and 
was immediately struck by the way air entered the vagina 
and caused the walls to fall apart. Without delay he tried 
this position for the examination of a negro woman who 
had been referred to him in the hope that he might cure 
her fistula. He wrote in his autobiography: “Before I 
could get the bent spoon-handle into the vagina the air 
rushed in with a puffing noise dilating the vagina to its 
fullest extent. Introducing the bent handle of a spoon, I 
saw everything as no man had ever seen before.” (In this 
statement he was not quite correct, as others had 
examined and even operated using this position before.) 
“The fistula was as plain as the nose on a man’s face. 
The edges were clear and well-defined and distinct, and 
the opening could be measured as accurately as if it had 
been cut out of a piece of plain paper.” He was con- 
vinced that cure should be possible, and he made the 
attempt; it was however not successful. Three and a half 
years of trial, error and failure were to follow; he was 
discredited and could get no medical man to assist him 
with his operations. Only belief in himself and the trust 
of his patients sustained him. However, success came. He 
turned to silver wire as suture material in 1849, and 
closed the fistula of the negro slave, Anarcha: it was the 
30th operation he had performed on her. Within two 
weeks he had closed the fistulae of Lucy and Betsey, two 
other slaves on whom he had operated many times. 
Three years later, 1852, he described his method of repair 
in a paper, remarkable not only for its contents, but also 
because it was written at a time when Sims believed 
himself to be dying. (This paper describes his early 
operations only: for the perfected technique developed 
in later years we have no record from Sims himself, and 
depend on gleanings from other writers.) 

If Sims had remained in Alabama, the subsequent 
history of the surgery of vesico-vaginal fistulae might 
have been very different. He was, however, ill, and, seeking 
health, moved to New York (1853), having first demon- 
strated his operation to Dr. Bozeman, another Mont- 
gomery surgeon. In New York he met many difficulties 
and frustrations in his search for opportunities to 
practise his skill, but he overcame them, and in 1855 
founded the Woman’s Hospital solely for curing vesico- 
vaginal fistulae (Bissell, 1928). This hospital has been 
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spoken of as the first hospital for diseases peculiar to 
women; this is not so, for the Hospital for Women, now 
in Soho Square, London, was founded some years 
earlier (1842). 

These events marked the birth of modern gynaecology. 
When Sims was in New York, Dr. Bozeman studied the 
operation independently and made various modifications 
in the technique. Meanwhile, the American operation, as 
described by Sims in 1852, had made a great stir in 
Europe. In England the method was tried with enthusi- 
asm. In France some initial scepticism, bred of many 
previous disappointments, was quickly overcome and 
surgeons were only too anxious to be convinced of the 
worth of this new technique. In Germany, the work was 
well received and it stimulated further research. It was, 
therefore, a receptive audience which welcomed Dr. 
Bozeman when he visited Europe in 1858. He operated 
in both Edinburgh (1858) and Glasgow (Buchanan, 
1859). He demonstrated the superiority of his method so 
convincingly that many surgeons, among them Baker 
Brown (1861), adopted his technique, even to the extent 
of forgetting, or overlooking, the contribution which 
Marion Sims had made. Baker Brown in his book 
illustrates a Sims’ speculum and calls it Bozeman’s 
speculum. 

Bozeman’s method of fixing silver wire sutures was 
rather complicated and various modifications were made. 
J. Y. Simpson (1872) arranged a wire cage for fixing these 
sutures. Later Baker Brown simply twisted the wire taut, 
his son having seen this done by Sims. 

Meanwhile, in New York, Marion Sims was operating 
on the women with urinary fistulae, at the rate of about 
two a week, and he had taken as an assistant, Dr. T. A. 
Emmet, who was later to make important contributions 
towards improving the operative technique. Indeed, 
Dugal Bissell (1928) believed that many of the refinements 
in technique were due to Emmet’s influence. There was an 
abundance of clinical material, and much suffering was 
relieved. Deroubaix describes a letter which Sims sent to 
Monteros in 1864, recording 260 cures out of 312 cases. 


Sims’s skill and popularity as a surgeon led to a difier- 
ence of opinion with the managers of the Woman’s 
Hospital as to the number of visitors who should be 
allowed to watch his operations. Neither side would 
give way, and so Sims resigned from the hospital he 
had founded. Following this, and because of the reports 
that were coming back to America from Europe in 
connexion with the technique Dr. Bozeman was advising, 
he sailed for Europe, and after a short stay in Britain, 
reached Paris in 1861. Deroubaix (1870) gives a fascin- 
ating account of the impact of the American operation 
on the European countries; living in Brussels, he was 
perfectly placed to study the English, French and German 
reactions to this new operation. 

In America and in the British Isles and Europe there 
were many who profited by Sims’s demonstrations, who 
copied his technique, modifying it where necessary, and 
who passed on the finished operations to others; but 
there were other surgeons who did not have this advan- 
tage, and who, as a consequence, evolved other techniques 
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often widely different from the Sims technique, and not 
always so safe or so certain. 

The most important other advance was without doubt, 
the advocacy first by Collis (1861), Dublin, and later by 
Mackenrodt (1894), of separation of the bladder from the 
vagina until the bladder was freely mobile and the 
opening could be easily closed without tension. It is, 
however, important to remember that both of these 
surgeons used the simpler American technique for 
repairing fistulae if conditions were suitable. 

Later, transvesical and abdominal methods of repairing 
these fistulae were tried. It is, however, very doubtful 
whether these methods had any advantage over repair 
by the vaginal route, and they are certainly a good deal 
more uncomfortable and may be more dangerous for the 
patient. 

The literature of more recent times is included in 
following sections. 


AETIOLOGY 


In the United States, Britain and Europe, most 
of the fistulae seen in the 19th Century were 
caused by dystocia; unrecognized disproportion 
with the foetus firmly impacted in the pelvis for 
many hours or even days almost inevitably led 
to a pressure necrosis of part of the bladder or 
urethra. With the improvement in antenatal 
and intra-partum care this cause of fistula is 
slowly disappearing and in the present series 
there were only 19 such cases (Fig. 1). In some 
parts of the world, however, this cause of fistula 
is still common. 

Mahfouz (1929) has written of the “‘truly 
vexing state of Egyptian obstetrics in 1902. 
There were no maternity hospitals and the 
training of midwives was extremely difficult. 
It cannot therefore be wondered that in 30 
years I have had to operate on more than 400 
cases of urinary fistulae.”” Das (1928), writing of 
fistulae in Calcutta, describes the great diffi- 
culties there, and it is clear that in India most 
cases follow dystocia. And this appears to be 
true of many other countries. Pastor and 
Burmeister (1942) record that most cases of 
fistula which they saw in Chile were the sequel 
to dystocia. In Africa the situation must be 
similar. Apajalahti (1931) reported that 80 per 
cent out of 209 fistulae in Helsinki between the 
years 1861-1929 were obstetrical. 

Closely related to the fistula caused by neg- 
lected labour is the fistula caused by the misuse 
of forceps and in particular by the careless 
application of the blades. In the present series, 
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at least one injury (Fig. 2) could hardly have been 
caused except by faulty technique. The applica- 
tion of forceps antero-posteriorly in the pelvis 
may be particularly likely to cause injury, and 
there is a report by Longaker and Harriman 
(1927) of 4 cases of fistula among 85 cases in 
which Kielland’s forceps had been applied. Many 
other obstetric causes could be mentioned. An 
unusual accident described by Stabler was the 
tearing during labour of a vaginal septum in 
such a way that part of the bladder was torn 
away as well. 

Non-obstetrical trauma can also cause fistulae. 
Rape, coitus in adolescence, and sexual per- 
versions have all led to this injury. Pessaries and 
bladder calculi (Laughlin, 1936) have ulcerated 
through the vesico-vaginal septum. Cancer is an 
important cause. 

While bladder fistulae resulting from dystocia 
have been steadily declining in number, those 
resulting from pelvic operations and treatment 
have been increasing. For example, Judd (1920) 
reported that operation accounted for 61 per 
cent of his cases. Latzko (1942) reported a 
similar percentage. (In my series 24 followed 
operation.) The Wertheim hysterectomy, ab- 
dominal and vaginal hysterectomy and opera- 
tions for the repair of prolapse are those which 
may be followed by fistula. Necrosis of the 
vesico-vaginal septum following radium treat- 
ment for carcinoma of the cervix is now an 
important cause of urinary fistulae. In this 
connexion it will be interesting to see if the 
modern trend for treating carcinoma of the 
cervix with radiation and operation will increase 
the number of fistulae caused by devitalization 
of the vesico-vaginal septum—a risk Herbert 
Spencer (1925) warned us against 30 years ago. 


DIAGNOSIS 


When urinary incontinence is unremitting 
there is every reason to suspect a urinary fistula 
and to make the appropriate examinations: 
when, however, the incontinence is intermittent 
and perhaps not very troublesome the true state 
of affairs may easily be overlooked. Two of my 
cases, each with a tiny fistula at the bladder 
neck admitting only a nylon filament (Fig. 3), 
complained mainly of stress incontinence, and 
each remained fairly dry at night, or when 
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lying down. In contrast, 2 other cases, each with 
a small fistula high in the vagina, also had stress 
incontinence but remained dry for 1-2 hours 
only while up and about. The presence of a 
ureteric fistula can also mislead. 

In the examination of cases suspected of 
having a urinary fistula certain methods deserve 
emphasis. Inspection of the vesico-vaginal 
septum with the patient in the Sims or the knee- 
chest position must be employed if the elusive 
fistula is to be found and if the limits of an 
obvious fistula are to be recognized. In many 
cases, a sound passed into the bladder through 
the urethra and a probe passed into the fistula 
provide valuable information: in a few cases the 
opening is so minute that it should be sought 
with a nylon filament. The thickness or thinness 
of the vesico-vaginal septum can be assessed by 
palpating the sound with a finger in the vagina, 
and the length of the fistulous track can be 
estimated by a probe. Second and third openings 
will also be recognized and their relation to each 
other established. The tissues surrounding a 
fistula and the relation of the fistula to neigh- 
bouring structures can also be studied in detail. 

The vaginal-swab test is also important, 
particularly if there is doubt as to the existence 
of a fistula high in the vagina, or doubt as to 
whether a fistula is vesical or ureteric. Two to 
three cotton wool swabs are loosely placed in 
the vagina and some methylene blue is run into 
the bladder vid a catheter; a swab is placed over 
the urethra and a pad over the vulva, and the 
patient is allowed up and about. Later she is 
examined. If there is a vesico-vaginal fistula the 
vaginal swabs will be stained blue: if there is a 
ureteric fistula they will just be stained with 
urine. The vaginal swabs should not be placed 
tightly in the vagina, otherwise they may 
temporarily close or kink a tiny opening. 

Cystoscopy is important, not so much to 
establish the diagnosis (except for ureteric 
fistulae), as to exclude other faults, and show the 
relationship of the fistula to the ureteric openings. 
I recall an ectopic ureter opening at the margin 
of a vesico-vaginal fistula interfere greatly with 
healing because each time urine passed down 
this ureter the bladder wall ballooned out and 
disturbed the adjacent suture line (Fig. 4). 
There may be a bladder calculus present (Fig. 





JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


5). Cystitis is a common complication in these 
cases and must be treated first, if surgery is to 
succeed. The constant escape of urine in cases 
of fistulae makes cystoscopy difficult, but this 
may generally be overcome by blocking the 
fistula temporarily with an inflated rubber bag 
placed in the vagina. Another method said to be 
satisfactory is to pass a cystoscope with the 
patient in the knee-chest position and to allow 
air to enter the bladder. 

Excretion urography should be carried out in 
every case because of the possibility of there 
being an unsuspected renal lesion, e.g., calculus. 
Sometimes this test reveals complications of 
much more importance than the fistula: in one 
of my cases, the examination showed that one 
kidney was probably out of action and the 
other was the site of a hydronephrosis. The test 
is also important because it gives a yard-stick 
by which the post-operative X-ray appearance, 
if this be required, may be compared. The test 
should not be relied on for the diagnosis of a 
fistula, especially if the opening is small; in at 
least one of my cases normal X-ray appearances 
were present even though there was a vesico- 
vaginal fistula. 

The examination of a catheter sample of 
urine for signs of infection is important because 
the repair of a fistula is not likely to succeed in 
the presence of infection; operation should 
be postponed until the infection is cleared up. 
One case which was an exception to this rule 
is of some interest. There was a vesico-vaginal 
fistula which was complicated by a large right 
renal calculus. The right ureter opened at the 
margin of the fistula (Fig. 6) and pus was 
draining down it, otherwise the urinary tract 
appeared clear of infection. Closure of this 
fistula in one layer, using silver wire, was 
successful at the first attempt, even in the 
presence of this infection. 

In the examination of these cases, various 
other matters must also be looked into carefully. 
Marked prolapse such as was present in one 
case (Fig. 7) justified a combined operation to 
cure both conditions. A rectal fistula or unusual 
thinness of the recto-vaginal septum should also 
be sought; this applies particularly to the post- 
radium fistula as the avascular necrosis in these 
cases often involves both anterior and posterior 
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vaginal walls and adjacent tissues. The impor- 
tance of this is particularly illustrated by another 
case in which the vesico-vaginal fistula had been 
produced while attempting to close a recto- 
vaginal fistula. Of the 7 post-radium cases in 
this series 4 had both rectal and vesical fistulae. 
Second or third openings to a fistula need also 
to be looked for (Fig. 8). In 2 of my cases there 
were three separate openings. A reduced bladder 
capacity though rare is important; it may 
suggest some modification in the method of 
treatment. 


TREATMENT 


Which method is to be chosen in any particular 
case? This is probably the most important of all 
the uncertainties in connexion with the urinary 
fistula, and it is by no means always clear what 
the answer should be. 

Firstly, is there any hope of spontaneous 
closure of a fistula? And the related question: 
How soon after the development of the fistula 
should repair be advised? Spontaneous closure 
certainly occurs once in every 20 cases or so 
(Apajalahti, 1931), and in some cases should be 
waited and hoped for, even up to 7 months 
(Pemberton, Smith and Graves, 1936). Two 
weeks of continuous drainage of the bladder 
may be worth trying, to assist the closure of the 
hole. The fistula resulting from radium necrosis 
never closes spontaneously. 

Even if early operation is to be advised, it 
should seldom be carried out soon after the 
development of a fistula. Delay of a few months 
allows the tissues to settle down, and any 
inflammation to subside, and often a very con- 
siderable shrinkage of the fistula also occurs: 
besides, I don’t think the results of early opera- 
tions are as good as the results of those post- 
poned awhile. Three or four months after the 
injury is early enough. 

Has cauterization any place in the treatment 
of these injuries? This question only arises when 
there is a minute fistula, and it may be said at 
the outset that a few cases have been reported 
as having been so cured (Mein, 1936; O’Conor, 
1940; Frank, 1938): against this must be set the 
fact that repeated cauterizations were required, 
that the fistula might have closed in any case 
with the passage of time, and that there are 
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probably better methods (see later). My experi- 
ence, which is limited to 2 cases, is that the 
method has a serious drawback in that even 
the lightest touch of the cautery may make the 
fistula a little larger: in neither of my cases was 
there any benefit. 

Having decided on operation, the position of 
the patient on the operating table is worth some 
consideration. Most gynaecologists will prefer 
the lithotomy position, and for many cases this 
is quite satisfactory. The main drawbacks to the 
lithotomy position are that urine may dribble 
over the operation field all the time, and the 
repair of the fistula tucked high up behind the 
symphysis pubis can be very awkward. 

The Sims position (right lateral) may be 
admirable for the exposure of the fistula situated 
at the bladder neck. I have used it for 2 patients 
and can recommend it; the advantage of 
“‘working down” is very considerable. This 
position is easily maintained on an operating 
table. 

The knee-chest position or some equivalent is 
invaluable for some cases: it allows “‘working 
down”’, it keeps urine out of the way, and the 
negative pressure created in the vagina balloons 
it out, and facilitates dissection. The main draw- 
back is that the site of the fistula tends by the 
negative pressure to be sucked further inside 
the vagina until it is less accessible. The position 
is particularly helpful for operations on the 
urethra and bladder neck: it is easily main- 
tained with pillows under the patient’s chest 
and the thighs bandaged to lithotomy supports 
which have sorbo rubber pads attached to their 
upper part. Lighting by the theatre lamp is 
adequate. I have used this position for 16 
patients now, and have found, rather sur- 
prisingly, that the patients seldom feel even 
stiff after being in this position for over an hour. 


The Repair 

Excision of scar tissue and the subsequent 
careful approximation without tension of the 
underlying vascular tissue are principles which 
all can subscribe to. To these I would add 
another, namely, choose the simplest operation 
which will achieve these ends. A short case 
record illustrates one way in which this may be 
accomplished. 
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Mrs. E.G. complained of a stress incontinence, which 
was seen on examination to be the result of a tiny fistula 
at the bladder neck; the fistula only admitted a nylon 
filament. In the repair of the opening it was thought 
important that nothing be done which cou!d possibly 
make matters worse. The margin of the fistula was, 
therefore, “‘saucerized’”’ down to the bladder opening, 
which was untouched. The raw surface so exposed was 
t inch-} inch wide. Three silver wire sutures closed the 
gap. As the fistula was so tiny, the exceptional line of 
treatment of no bladder drainage was arranged. Con- 
valescence was uneventful, and in 3 weeks time the 
sutures were removed. Follow-up showed the fistula to 
be closed, and the incontinence relieved. 


This is the simplest type of repair, and should 
be called the Sims-Emmet operation as tribute 
to those who first performed it (Fig. 9). Countless 
others have spoken about it, and I have no doubt 
that it is the best method for some cases. I have 
used the operation, or a close modification, for 
21 patients, and in all (but one doubtful) cases 
the fistula has been closed. The operation has 
the virtue of simplicity, and so far as I know it 
never makes matters worse, as there is no 
devitalization of tissues. 

This operation has not received the attention 
that is its due; indeed some who have much 
experience do not mention it (Miller and George, 
1954). This may be, I think, because of some 
lack of understanding about the details of the 
repair, and in particular about the amount of 
tissue removed from the margins of the fistula. 
One reads of freshening the edges, and Lapthorn 
Smith (1906) condemned the method as it left 
a raw surface for union of only % inch: one 
is tempted to comment “‘no wonder the method 
failed’’. In recent years, Moir (1947, 1954) more 
than anyone else has been a strong advocate of 
the usefulness of this operation, and his high 
success rate speaks for the wisdom of his 
judgment; he follows those who in the past have 
spoken with equal enthusiasm. Bissell (1928) was 
very critical of the lack of attention paid to this 
operation and wrote “‘the principle and technique 
first formulated by Sims is more nearly uni- 
formly applicable to the varied forms of vesico- 
vaginal fistula than any technique used before 
or since his day’. Ward (1943) wrote: ““‘When 
multiple attempts have resulted in failure with 
the flap-splitting technique I have found the 
Sims operation with silver wire sutures often 
successful.”” Among others who have given their 
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support to this method are Aldridge (1928), 
Pemberton, Smith and Graves (1936), Phaneuf 
(1936), Frank (1938), Schenck and Woronov 
(1939) and Russell (1951). 

The simplest form of this operation may be 
modified in a number of ways. After the 
saucerization a little freeing of the bladder from 
the vagina allows a second layer of fine catgut 
to be placed. This is a very tempting modifica- 
tion which I have carried out at times with 
success: nevertheless, I am not at all convinced 
that it is an improvement on the one-layer 
closure using silver wire. 

Continuous bladder drainage is arranged. 
This is desirable in practically every case either 
by means of a plain catheter passed through the 
urethra and tied in place (Fig. 10), or by some 
other device. On a number of occasions some 
years ago I drained the bladder by a separate 





Fic. 10 
Drawing showing how a plain catheter may be 
anchored to a silver wire loop placed in the vestibule. 


high vaginal cystotomy, and the results were 
satisfactory, but such unusual forms of bladder 
drainage are seldom required, and recently I 
have not felt that this was required. 

The vesico-vaginal fistula after total hyster- 
ectomy may be repaired by making a wider 
saucerization around the opening and closing 
this in 2 or 3 layers. This is the obliteration of 
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Vesico-cervical fistula following impacted shoulder presentation, ruptured uterus, and 





Urethral injury caused during a forceps delivery three years previously. A few fibres of 
the levator ani muscle which surrounded the opening into the bladder enabled the patient 
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ruptured bladder. Closure in layers was successful. 
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partially to control her incontinence. 
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Drawing showing the silver wire sutures in position after 
““saucerizing’’ a small vesico-vaginal fistula. 
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Two drawings showing how a post-hysterectomy fistula may be repaired in layers. First there is a 
wide “‘saucerization’’ of the scarred margin, then the bladder is repaired and finally the vagina in 
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the opposite axis. 
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The patient is in the knee-chest position. The reconstruction of a destroyed urethra. The 

scarring in the upper part of the anterior vaginal wall made it impossible to turn down more 

than a small flap of skin. A catheter is seen draining the bladder through a separate vaginal 
cystotomy. 
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URINARY FISTULAE AND THEIR MANAGEMENT 


the vaginal vault operation (Fig. 11) described 
by Latzko (1942), and advocated by Falk and 
Bunkin (1951). This is a satisfactory operation 
and should not leave a diverticulum as suggested 
by Strean (1952). 

A different method of closure may be chosen. 
The incision for the saucerization of the margin 
of the fistula may be extended upwards and 
downwards, and vaginal flaps formed. The 
bladder is widely separated until it is mobile in 
all directions. In some cases of post-hysterectomy 
fistulae, opening the pouch of Douglas has been 
advocated so that the bladder may be drawn 
downwards and closed in layers without tension. 
Provided the tissues around the fistula are 
heaithy, this technique will give good results; 
indeed it is the method of choice of a number of 
workers, e.g., Halban (1937), Stone (1906), 
Koster (1938), Hayes (1945) and Aldridge (1953). 
If, however, the surrounding tissues are devita- 
lized, the simpler Sims-Emmet closure should be 
preferred, lest further devitalization occurs. To 
minimize devitalization, Mahfouz (1929) advises 
that the suturing should not be too tight, and 
Miller (1942) thinks that purse-string sutures are 
best avoided. When there is some associated 
genital prolapse, the technique of closure in 
layers has the advantage of allowing repair of the 
fistula at the same time. In such cases, conserva- 
tion of sufficient healthy vaginal skin is particu- 
larly important lest the fistula be not closed at 
the first operation and a further repair be 
required. 


OPERATIVE AND POST-OPERATIVE COMPLICATIONS 


Unexpected difficulties or complications may 
be encountered. For example, a bladder calculus 
was found in one of my cases and was easily 
removed by enlarging the fistula slightly. In such 
cases the bladder should be carefully washed 
clean of debris before closure: and as infection 
is likely to be present, closure in one layer with 
silver wire should be preferred. 

Adequate exposure may be facilitated by 
passing a catheter through the fistula and out 
through the urethra, when pulling on the two 
ends will bring the fistula nearer; this is particu- 
larly helpful in the high fistula, e.g., after total 
hysterectomy, when the upper margin of the 
fistula is alongside very scarred tissue and is very 
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near the peritoneal cavity. Stay sutures at the 
sides of a fistula may sometimes help as may a 
deep episiotomy or para-vaginal incision. 

Useful instruments include the No. 11 Bard- 
Parker knife which cuts so well at the point, 
sharply curved and fine scissors (I use a pair of 
cleft palate scissors), a piece of glass tubing 
narrowed somewhat at the end as a sucker, and 
fully curved needles and nearly straight needles 
for placing sutures in the long axis of the vagina, 
and, finally, silver wire Gauge 32. Other instru- 
ments which may be helpful are hooks and fine 
dissecting forceps with a locking device. 

In some cases, relief incisions may be required 
to allow closure of the fistula without tension 
(Fig. 12). The use of skin flaps fashioned from 
the labia minora to cover skin defects should 
certainly be considered (see later). The fear that 
urethral incontinence may persist after closure 
of a fistula should not necessarily alter the main 
operative lines; it will probably be sufficient if a 
good thickness of tissue is built up at the bladder 
neck, lest some further operation be required. 
In one case I have passed a fascial sling sub- 
sequent to the closure of a fistula involving the 
upper half of the urethra and the bladder (Fig. 
13), and largely by this restored urinary 
control. 

Special techniques to build up the support at 
the bladder neck include the mobilization of the 
bulbo-cavernosus muscle until it comes to lie 
between the bladder and the vagina (the Martius 
operation); this has been advocated in recent 
years by Shaw (1949) and Bastiaanse (1954). 
The gracilis muscle has also been used (Garlock, 
1928; Bierer, 1954). 


SEVERE URETHRAL DAMAGE 


Among the most difficult and unsatisfactory 
cases to treat are those with partial or complete 
urethral destruction for even though a new 
urethra is fashioned, which is difficult enough, 
continence is not always achieved. Several 
examples of this type of lesion will illustrate 
some important aspects. 


Mrs. S., aged 73, reported because of pain and bleeding. 
She had been incontinent for 49 years following a difficult 
labour. Examination showed the bladder mucosa lying at 
the vaginal introitus and total destruction of the urethra 
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and vesico-vaginal septum. Clearly any vaginal repair was 
out of the question and ureteric transplantation was 
successfully performed in two stages by a colleague. 

Mrs. W. was found to have total destruction of the 
urethra, but in her case the urethra was pulled by its 
scar tissue so far up behind the symphysis that she had 
a considerable measure of control; she was not willing 
to have any operation performed to form a urethra. 


Four other patients had suffered partial or in 
one case nearly complete destruction of the 
urethra. In the first case a repair as illustrated in 
Figure 14 achieved little or nothing, much of the 
new urethra just disappearing. The second 
patient with a rather less severe injury was cured 
by a similar operation. In a third patient, 
recently operated on, the technique was modified 
by swinging a skin flap fashioned from the 
labium minus (Fig. 15) to cover the raw area, 
and this new technique appears to be better than 
previous methods, though uncertainty about her 
continence remains. The fourth patient had had a 
new urethra formed, but was incontinent. A 
fascial sling passed round the bladder neck did 
not help materially, possibly because it was not 
pulled quite tight enough: in her case, as there 
was the further complication of renal calculi 
and persistent renal infection an ileal bladder 
was fashioned. She now reports she is very 
pleased with her condition. 
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FISTULA FOLLOWING RADIUM TREATMENT 


The fistula following radium presents a special 
problem because the cause is an avascular 
necrosis. The lack of blood supply makes 
orthodox operative procedures largely futile. 
Continence can, however, often be achieved. 

When the fistula is high in the vagina and the 
necrosis localized to the upper vagina the upper 
1 inch or so of the posterior vaginal wall can be 
used as a patch for the bladder opening. This is 
achieved by carrying out a partial vaginal closure 
(partial colpocleisis) over, say, 4 to 1 inch 
extending downwards from the margin of the 
fistula, provided in this region the blood supply 
is good (Fig. 16). Two of my cases were com- 
pletely relieved by this operation, and cysto- 
scopy a year later showed the posterior vaginal 
wall continuous with the bladder base, and in 
neither case was there any diverticulum of the 
bladder or any calculus formation. Both patients 
some years later reported they were continent 
and in good health. A third case is also well, 
nearly one year after operation. 

When there is a large recto-vaginal fistula as 
well, preliminary colostomy is usually required 
when the upper end of the lower colon should 
be closed off as this part of the colon is required 
as a receptacle for the urine. Later, colpocleisis 








Fic. 





16 


Diagram showing the principle of partial colpocleisis for the repair of a post- 
radium vesico-vaginal fistula. 
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below the avascular necrosis is carried out. 
Another unusual case illustrates a_ slightly 
different approach. The patient had a vesico- 
vaginal fistula with complete disappearance of 
the urethra, together with a recto-vaginal fistula 
which was, however, so small that there was very 
little forward escape of faeces. In this case 
colpocleisis was performed without preliminary 
colostomy, for the following reason: the rectal 
fistula was so small that forward escape of 
faeces seldom occurred, and the absence of a 
urethra meant that the urinary stream by flowing 
backwards would help to prevent any forward 
escape of rectal contents. This operation was 
successful and the patient, nearly a year after- 
wards, reported herself delighted with the result. 
This operation is closely related to the operation 
described by Peterson (1917) for those with 
urethral destruction. He described 41 cases 
from the literature and added 2 cases of his own. 
His operation would appear to be suitable only 
for elderly women with severe urethral 
destruction. It is a 2-stage operation, the first 
being closure of the urethra, and the formation 
of a high vesico-vaginal fistula, a 2-finger 
opening being required to make allowance for 
shrinkage. At the second stage, an opening 
through into the rectum is made and colpo- 
cleisis performed. In a personal communication 
from Professor N F. Miller some years ago, I 
was told that a few patients who had had this 
operation still report and one had been coming 
back periodically for 25 years, and was reason- 
ably well. 

At least one of my cases had such an extensive 
avascular necrosis starting 11 years after her 
radium, and which is still spreading 3 years later, 
that the formation of an ileal bladder is under 
consideration. 

The diversion of urine into the rectum may 
have a small risk. Sodium may be absorbed in 
such quantity that potassium is displaced, when 
a harmful disturbance of the sodium-potassium 
ratio may result. In any case in which such an 
imbalance is feared, a careful watch should be 
kept, and the sodium intake lowered, or the 
potassium intake raised as thought necessary. 

Bastiaanse (1954) treats the fistula following 
radium by wide mobilization and suture even 
under tension followed by the mobilization of 
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adjacent structures to reinforce and give a blood 
supply to the repair; he uses the corpus uteri, 
the sigmoid and appendices epiploicae, the fundus 
of the bladder and the omentum as seems best 
in particular cases. I have no experience of these 
methods. 


Bladder Drainage 


At the close of the operation a catheter should 
be passed and blood clot washed out of the 
bladder; bladder drainage will normally be 
maintained for a week to ten days. How is this 
drainage to be arranged? For the fistula high 
in the vagina, a plain catheter with an extra eye 
cut and tied to a wire or nylon loop in the 
vestibule, and gravity suction drainage, as 
described by Moir (1947), seem quite satis- 
factory (Fig. 17). An important point is that the 
flasks or bottles used for this purpose should be 
large enough for all the urine likely to be 
excreted in any one period of 24 hours. Then 
there will be no restriction of the fluid intake, 
and attention to the drainage is only required 
once a day. Drainage should be maintained for 
7-10 days. If the fistula has involved the bladder 
neck or urethra, drainage by some other method 
may occasionally be thought desirable. I have 
used the separate high vaginal cystotomy on 3 
occasions (Fig. 12) and have been fairly satisfied 
by the method. I would prefer it to a suprapubic 
cystotomy. High vaginal cystotomy must how- 
ever only be considered if the vesico-vaginal 
septum in the upper part is quite healthy; the 
incision must be high and in the midline, and a 
catheter carefully placed in the opening tied in 
place with a strand of catgut. After 5-7 days this 
catheter is removed and transurethral drainage 
substituted. In my experience, spontaneous 
closure of the cystotomy always occurs without 
suture. 

In the few days after operation a number of 
complications or difficulties with the bladder 
drainage may be met: these should be treated 
seriously because uninterrupted healing in the 
first day or so is important if closure of the 
fistula is to result. The position of the patient 
after operation also deserves some consideration. 
The lateral position or 3/4 prone position is 
adequate for most cases. Those who have 
advocated nursing the patient on her face 
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Fic. 17 
A convenient method of arranging gravity suction drainage (after Moir). 


include Counseller (1942) who put his patients 
on to a Bradford frame. 

So long as the catheter is in place the urine 
should be tested daily with litmus paper for 
acidity, which should be maintained by ammon- 
ium chloride; this is important because it will 
prevent the deposition of phosphates on the 
catheter, a complication which might lead to 
calculus formation should an incrustation get 
broken off. One of my cases had such a calculus 
when I first saw her and drainage had ‘been 
maintained for many months previously. A small 
amount of Sulphadimidine, i.e., 1 g. 6-hourly 
is also an advantage. 

Silver wire and other non-absorbable sutures 
should be removed after three weeks. Patients 
may be allowed up after a week even before the 
bladder drainage is discontinued. Coitus should 
not be allowed for six months. 


Treatment of Ureteric Fistulae 

Ureteric fistulae, unlike vesico-vaginal fistulae, 
can only be satisfactorily treated vid the 
abdominal route. Having estoblished the diag- 


nosis, repair consists of joining healthy ureter 
to bladder in such a way that the risk of sub- 
sequent stricture formation is minimized. The 
technique to be chosen in any case depends on 
the amount of tissue loss. When the fistula is 
near the bladder, say within 5 cm., and there is 
only a little loss of tissue the anastomosis is 
made, and the ureteric deficiency made good, if 
a triangular flap of bladder is turned up and 
joined obliquely to the slit ureter (Fig. 18). 
When there is greater ureteric destruction and 
the fistula is further from the bladder, say 
5-9 cm., a broader bladder flap is used and is 
partially converted into a tube (Fig. 19). These 
two techniques are those that have been devised 
by Mr. W. Hynes, Plastic Surgeon, United 
Sheffield Hospitals, working with Mr. J. C. 
Anderson, Urological Surgeon, United Sheffield 
Hospitals, whom I wish to thank for help with 
this short note with its illustrations. If the 
deficiency is too great for either of these two 
techniques a length of ileum may be isolated 
and may be used to replace the absent ureter 
(Fig. 20). 
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Fic. 18 


When the ureter has been shortened up to say 5 cm. it 
can be anastomosed to the bladder by turning up a flap 
from the wall of the bladder and making a small slit in 
the adjacent wall of the ureter. An oblique anastomosis 
can then be made between the slit end of the ureter, the 
flap, and part of the opening in the bladder. 
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When the ureter has been shortened between say 5 to 

9 cm. a broader flap may be turned up from the bladder 

wall; this is partially converted into a tube, and an 

oblique anastomosis is established with the slit end of 
the ureter and the end of the tube. 
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REVIEW OF PRESENT SERIES 


The present series comprises 50 cases of 
urinary fistula, all but one of which have been 
referred to me in the past 9 years. In the series 
there were 4 uretero-vaginal fistulae and 46 
vesico-vaginal or urethro-vaginal fistulae, one 
of whom also had a uretero-abdominal fistula. 
Nineteen cases followed dystocia, 12 followed 
abdominal operations, and 12, vaginal opera- 
tions, 5 developed after radium treatment, | was 
caused by ulceration of a pessary, and in | case 
the cause was unknown. 

Of the 46 vesico-vaginal fistulae, 9 involved 
the urethra and 9 were at the bladder-urethral 
junction, 7 were situated in the middle third of 
the vagina, and 21 high in the vagina. Four cases 
have not been willing to have treatment, and 3 
are under treatment at the moment. Of the 
remaining 39 cases of fistula, 1 closed spontan- 
eously, leaving 38 cases operated on. Of these, 
34 have been closed and the incontinence 
relieved, 2 cases may have tiny residual openings 
(the one lives too far away for easy review, and 
the other has had a stroke), and 2 were failures, 
both having complete urethral destruction. 

Of the 4 ureteric fistulae, one has closed 
spontaneously. The remaining 3 were operated 
on by my colleague, Mr. J. C. Anderson, who 
re-implanted the damaged ureter into the bladder 
by turning up a flap of bladder wall and attaching 
it to the ureter; in each case the operation was 
entirely successful and follow-up has shown no 
hydronephrosis. Apart from the ureteric fistulae 
operated on by my colleague, all cases have been 
treated by me or by one of my assistants. 

Cases of active carcinoma with fistula forma- 
tion have not been included in this series. 


SUMMARY AND CONCLUSIONS 


The literature on urinary fistulae has been 
reviewed with special reference to the work of 
Marion Sims, and the stimulus it gave to 
European surgeons. 

The changing aetiology of these fistulae has 
been described. Whereas in Britain, Europe, and 
the United States of America the majority of 
fistulae now follow non-obstetrical trauma, 
formerly, and in medically backward countries 
still, the majority have followed difficult or 
neglected labour. 
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When the deficiency of the ureter is longer it can be replaced by an isolated length of ileum. The 
slit ureter can be anastomosed either to the side of the ileum or to its open end by an oblique 
anastomosis. 


The special methods of examining a patient 
with suspected fistula have been described, and 
the advantages and disadvantages of the 
different methods discussed. Z 

Treatment has been included in detail. The 
possibility of spontaneous closure of the fistula 
is considered. The different types of surgical 
treatment have been described and illustrated. 
The position of the patient has been considered. 
The Sims-Emmet operation is recommended for 
a majority of cases. Flap splitting procedures 
are discussed and post-operative complications. 

Special operations to assist in the restoration 
of urinary control have been described. The 
repair of the urethra has been described and 
illustrated. The special problems of the fistula 
following radium treatment have been examined. 


The treatment of the ureteric fistula has been 
described. 
A personal series of 50 cases has been reported. 


ACKNOWLEDGMENTS 


Firstly, I wish to thank Professor Chassar 
Moir for the opportunity he gave me of learning 
his methods while I was his Assistant in Oxford. 

My thanks are also due to the many colleagues 
who have referred cases to me; and to two senior 
colleagues, Mr. W. Hynes and Mr. J. C. 
Anderson for their help with the short section 
on the treatment of the ureteric fistula. 

I wish also to thank Miss Davison and Mr. 
Foster, the medical artists in Manchester and 
Sheffield for their excellent illustrations, and my 
technician, Mr. Durrant, for drawing Figure 16. 





er es ee 








IGY 


een 


sar 
ing 
rd. 
ues 
ior 
ion 
Ar. 
nd 


my 
16. 





OO 





URINARY FISTULAE AND THEIR MANAGEMENT 


REFERENCES 


Agnew, D. H. (1873): Lacerations of the female perineum 
and vesico-vaginal fistulae. Their history and treat- 
ment. Lindsay and Blakiston, Philadelphia. 

Aldridge, A. H. (1928): Amer. J. Obstet. Gynec., 16, 430. 

Aldridge, A. H. (1953): J. Obstet. Gynaec. Brit. Emp., 60, 
:. 


Apajalahti, A. (1931): Acta obstet. gynec. scand., 11, 1. 

Bastiaanse, M. A. van B. (1954): Proc. R. Soc. Med., 47, 
610. 

Bierer, I. (1954): J. Obstet. Gynaec. Brit. Emp., 61, 829. 

Bissell, D. (1928): Proc. R. Soc. Med., 22, 179. 

Brown, I. B. (1861): On surgical diseases of women. 2nd 
ed. Davies, London. pp. 112-174. 

Buchanan, G. (1859): Glasg. med. J., 6, 318. 

Collis, M. H. (1861): Dublin quart. J. med. Sci., n.s. 31, 
302. 

Counseller, V. S. (1942): Surg. Gynec. Obstet., 74, 738. 

Das, K. (1928): Indian med. Gaz., 63, 698. 

Deroubaix, L. (1870): Traité des fistules urogénitales de la 
femme. Manceaux, Bruxelles. 

Derry, D. E. (1935): J. Obstet. Gynaec. Brit. Emp., 42, 
490. 

Falk, H. C., and Bunkin, I. A. (1951): Surg. Gynec. 
Obstet., 93, 404. 

Frank, R. T. (1938): J. Mt Sinai Hosp., 4, 808. 

Garlock, J. H. (1928): Surg. Gynec. Obstet., 47, 255. 

Gossett, M. (1834): Lancet, 27, 345. 

Halban, J. (1937): Amer. J. Obstet. Gynec., 33, 1073. 

Hayes, S. N. (1945): Surg. Gynec. Obstet., 81, 346. 

Judd, E. S. (1920): Surg. Gynec. Obstet., 30, 447. 

Kelly, H. A. (1912): Trans. Amer. gynec. Soc., 37, 3. 

Koster, H. (1938): Amer. J. Obstet. Gynec., 35, 1032. 

Latzko, W. (1942): Amer. J. Surg., 58, 211. 

Laughlin, V. C. (1936): Urol. cutan. Rev., 40, 535. 


493 


Longaker, D., and Harriman, W. F. (1927): Int. Clin., 
37 ser., 3, 224. 

Mackenrodt, A. (1894): Zhi. Gyndk., 18, 180. 

Mahfouz Bey, N. (1929): J. Obstet. Gynaec. Brit. Emp., 
36, 581. 

Mein, W. A. (1936): Brit. med. J., 1, 1207. 

Miller, N. F. (1942): Amer. J. Obstet. Gynec., 44, 873. 

Miller, N. F., and George, H. (1954): Amer. J. Obstet. 
Gynec., 68, 436. 

Moir, J. C. (1947): Edinb. med. J., 54, 368. 

Moir, J. C. (1954): Lancet, 1, 57. 

O’Conor, V. J. (1940): Surg. Gynec. Obstet., 70, 826. 

Pastor, E. G., and Burmeister, R. (1942): Urol. cutan. 
Rev., 46, 9. 

Pemberton, F. A., Smith, G. van S., and Graves, S. C. 
(1936): New Engl. J. Med., 215, 1170. 

Peterson, R. (1917): Surg..Gynec. Obstet., 25, 391. 

Phaneuf, L. E. (1936): Amer. J. Obstet. Gynec., 31, 316. 

Russell, C. S. (1951): Edinb. med. J., 58, 437. 

Schenck, S. B., and Woronov, V. D. (1939): Urol. cutan. 
Rev., 43, 614. 

Schuppert, M. (1886): Treatise on vesico-vaginal fistula. 
Daily Commercial Bulletin Print, New Orleans. 

Shaw, W. (1949): Brit. med. J., 2, 1261. 

Simpson, J. Y. (1872): The Works of Sir James Y. 
Simpson. Vol. 3: Clinical lectures. (A. R. Simpson, 
ed.) Black, Edinburgh. 

Sims, J. M. (1852): Amer. J. med. Sci., n.s. 23, 59. 

Sims, J. M. (1885): The story of my life. (H. Marion-Sims, 
ed.) Appleton, New York. 

Smith, A. L. (1906): Surg. Gynec. Obstet., 3, 124. 

Spencer, H. R. (1925): Amer. J. Obstet. Gynec., 10, 365. 
(Discussion, p. 434.) 

Stone, W. S. (1906): Surg. Gynec. Obstet., 3, 107. 

Strean, G. J. (1952): Amer. J. Obstet. Gynec., 64, 1322. 

Ward, G. G. (1943): J. Mt Sinai Hosp., 10, 176. 


35 











A PSYCHOLOGICAL INVESTIGATION OF PRIMIGRAVIDAE 
Il]—Some Aspects of Maternal Behaviour 


BY 


E1Leen M. Scott, M.A., Ph.D. 
R. ILLsLey, B.A. 
AND 
MARION E. Bigs, S.R.N., S.C.M. 


Obstetric Medicine Research Unit (Medical Research Council) 
Midwifery Department, University of Aberdeen 


MATERNAL behaviour in relation to marriage 
and childbearing is subject to a multitude of 
rules. Some, such as that marriage should 
precede pregnancy, are sanctioned by custom 
and by religious authority. Others, such as the 
practice of family planning, have originated 
more recently and may not be universally 
accepted or authoritatively supported. Yet 
others rest almost solely on medical authority 
and whilst widely supported have not yet 
attained the force of custom. Medical authority, 
using health education as its instrument, now 
expects women to arrange for antenatal care and 
make preparations for confinement early in 
pregnancy; to take a good diet, including the 
nationally subsidized milk and vitamin supple- 
ments; to obey rules of personal hygiene; and to 
obtain adequate sleep, fresh air and exercise. 
Recently, the importance of training in “relax- 
ation” and instruction to reduce fear during 
childbirth has been emphasized. 

The unintelligent mother is likely to have 
difficulty in conforming, if the rules which she is 
expected to follow are not included in the social 
conventions which she accepts as a matter of 
course. Many families start with pre-nuptial 
conception; antenatal clinics are not attended as 
early or regularly as they should be; some 
women have only a hazy or distorted knowledge 
of the reproductive processes; and some cannot 
be relied on to seek or to follow medical advice 
when needed. 
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We decided to study, as objectively as possible, 
the behaviour of women during pregnancy in 
relation to their social class and intelligence. 
The design and technique of the investigation 
have been reported previously (Scott and 
Thomson, 1956). Briefly, the psychologist 
(E.M.S.) studied a random sample of 278 primi- 
gravidae broadly representative of married 
women resident in the city of Aberdeen who 
were delivered as booked cases in the Aberdeen 
Maternity Hospital. These, together with addi- 
tional samples drawn from Classes I and II and 
from Classes IV and V, have been used to 
provide three samples representative of Social 
Classes I and II, Class III, and Classes IV and V. 
Social Class was defined in terms of the 
husband’s occupation (General Register Office, 
1951). All patients were interviewed, and were 
given two intelligence tests; Raven’s Progressive 
Matrices (a non-verbal test), and four sub-tests 
of the Wechsler-Bellevue (verbal) intelligence 
scale. A test of “‘neuroticism”, the Maudsley 
Medical Questionnaire, was also used. Informa- 
tion on behaviour was derived from medical 
and almoners’ records as well as from the 
psychologist’s interview data. The relationship 
of intelligence to maternal social class, height, 
age and physical health has already been 
reported (Scott, Illsley and Thomson, 1956). 
In this paper, we shall discuss the role of social 
class and intelligence in relation to age at 
marriage and timing of conception, the use of 
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birth control, the domestic background, atti- 
tudes to pregnancy, and the use of maternity 
services. 


AGE AT MARRIAGE AND MARRIAGE-CONCEPTION 
INTERVAL 


Women in the lower social classes are known 
to marry earlier and to have a higher incidence 
of pre-nuptial conception (Glass and Grebenik, 
1954). This is illustrated by data from the 
samples under investigation. 











Social Class 
Samples 
Random ~=———_ 
Sample I IV 
and III and 
II v 
Percentages 
Married before age 20 .. 21 é 2-2 
Married at age 25 or later 25 S31 Db @ 
Pre-nuptial conception .. 19 2 19 29 
No. of patients a 278 45 186 143 





The incidence of pre-nuptial conception— 
defined below—is underestimated, due to un- 
avoidable exclusions and losses (Scott and 
Thomson, 1956); this bias must be taken into 
account in interpreting the data.* 

The percentage of women marrying before 
the age of 20 becomes significantly lower as the 
Wechsler-Bellevue intelligence test scores im- 
prove, and this holds within social classes. In 
the random sample, the percentages marrying 
before age 20 rise from 12 in women of over- 


* In 1950, the rate of pre-nuptial conception in 
Aberdeen married primiparae was 26 per cent (in booked 
hospital primiparae, 29 per cent). Comparable data for 
other areas are not available. 

The Registrar-General estimates the incidence of pre- 
nuptial conception from the proportion of legitimate first 
maternities occurring within 8 months of marriage. On 
this basis, the rates of pre-nuptial conception in 1950 in 
England and Wales, Scotland, and Aberdeen were, 
respectively, 20, 20 and 26 per cent. The Aberdeen rate 
was derived from data specially provided by the 
Registrar-General for Scotland. Whilst the rate of pre- 
nuptial conception seems to be somewhat higher in 
Aberdeen than in the country as a whole, its age dis- 
tribution, compared with national data, suggests that 
the social class differentiation in Aberdeen is not 
atypical. 
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average intelligence to 28 in those of under- 
average intelligence, and fall from 37 to 16 in 
the case of those marrying at age 25 or later. 
Findings in relation to the non-verbal (Pro- 
gressive Matrices) intelligence test grades are 
similar but more erratic and do not attain 
statistical significance. 

Figure 1 shows the relationships between 
Wechsler-Bellevue test grades and marriage- 
conception intervals. In working out the latter, 
the date of the last menstrual period was 
checked against the clinical phenomena of 
pregnancy and whether the patient said she was 
sure of her “dates” or not. “Pre-nuptial con- 
ception” means that the last period began at 
least 4 weeks before the date of marriage, and 
hence may not include some cases where con- 
ception anticipated marriage by less than 4 
weeks. Post-nuptial conceptions are divided 
according to whether they took place within or 
after the first 6 months of marriage. In the 
random sample there is a suggestion that the 
incidence of pre-nuptial conception is higher in 
women whose intelligence was below average, 
and that the lower the intelligence, the smaller 
the proportion of conceptions postponed for 6 
months or more after marriage. These trends 
are statistically significant in Social Class III, 
but not in Social Classes I and II or in the 
random sample. In Classes IV and V the rates of 
pre-nuptial conception and of delayed post- 
nuptial conception actually fall as intelligence 
declines. This trend is not statistically significant 
and may be the result of biassed sampling or of 
pure chance. What seems to be clear is that the 
incidence of pre-nuptial conception is, on the 
whole, more closely related to social class than 
to intelligence. In Social Classes IV and V 
marriage at an early age, and pre-nuptial con- 
ception, are so common that they can scarcely 
be regarded as unconventional. It may be 
slightly otherwise among the skilled working 
classes, and in Social Classes I and II pre-nuptial 
conception and early marriage are decidedly 
unconventional. These behaviour patterns may 
perhaps be connected with the general levels of 
intelligence characteristic of each social class. 
Only 18 per cent of our Social Class IV and V 
sample obtained over-average verbal intelligence 
test grades compared with 27 per cent in Class 
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RANDOM SAMPLE SOCIAL CLASSES SOCIAL CLASS SOCIAL CLASSES 
nena ees pe a 1st a way 
WB GRADE: AB c DE AB CDE AB Cc DE AB Cc ODE 
AY Neseayeras 
S sol 4 Y, Yj 
« 60 Y y 
5 yay YY GY weer 
< aud Y ¥ Y q y 6 MONTHS 
a Y J Y 
y Wy l 
Y YY | 
°1 0 Y / 4 PRE-NUPTIAL 
UY) y CONCEPTION 


A, B = abovefaverage. 


Fic. 


C = average. 


D, E = below average. 
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Interval between Marriage and Conception by Husband's Social Class and Wechsler-Bellevue test grades. 


III and 73 per cent in Classes I and II (Scott, 
Ilisley and Thomson, 1956). 

The data on which Figure | is based do not 
necessarily afford any information about the 
incidence of intercourse, whether pre- or post- 
marital. It may be that the educated and 
intelligent classes are sufficiently conversant 
with methods of birth control to avoid pregnancy 
until desired, and the levels of fertility may differ 
appreciably between social classes, owing to 
differences of average age. 


FAMILY PLANNING 


Some aspects of the use of birth control have 
already been discussed in relation to the results 
of the Progressive Matrices test (Baird and 
Scott, 1953) and need only be briefly considered 
here. The data in relation to Wechsler-Bellevue 
intelligence test results are similar. 

During the interview the psychologist asked 
whether the couple had ever used any form of 
birth control, and if so, whether contraception 
was still being practised at the time of conception. 
Details were obtained of the methods used. 
Though the information could not be checked 


the results are broadly consistent with data on 
marriage-conception intervals. The findings are 
summarized as follows: 











Social Class 
Samples 
Random —-—__— 

Sample I IV 
and III and 

Il Vv 

Percentages using: 

No contraceptive method 48 24 46 55 
Non-appliance methods 30 38 30 «37 
Appliance methods es 22 38 24 8 
No. of patients .. .. 278 45 186 143 





Thus, the proportion reporting the use (at 
any time) of appliance methods fell from 38 to 
8 per cent, and absence of any kind of birth 
control rose from 24 to 55 per cent, as social 
class declined. There is little evidence that the 
use of birth control and the methods employed 
are related to intelligence test scores indepen- 
dently of social class. Although slightly more 
women of over-average intelligence practised 
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contraception and used appliance methods, there 
was little or no difference between the average 
and under-average intelligence test grades. 

The effectiveness of birth control seems to 
depend more upon the method than upon the 
intelligence of the user. Of 89 patients in the 
random sample who reported using non- 
appliance methods (usually coitus interruptus), 
60 said they were trying to avoid conception 
at the time of fertile intercourse; and, of 56 who 
were using appliance methods, only 9 conceived. 
There is no evidence that the effectiveness of a 
given method of contraception varies either with 
social class or intelligence, but couples in the 
upper classes used appliance methods most often, 
and therefore had fewest failures. 

It is of interest to consider the 11 patients in 
Social Classes I and II who said they had never 
used birth control. Most of these seem to have 
taken a deliberate decision to have a baby as 
soon as possible; in 7 cases the wife was over 
25 at marriage or the husband was over 30, and 
the comment “We weren’t getting any younger” 
occurred frequently. For 4 of these patients the 
decision was not unequivocal. A youthful couple 
had discussed the matter with their minister of 
religion, who was “against birth control”; 
although the husband disagreed at the time, they 
finally decided not to use contraceptives until 
after the first child was born. A young woman 
said she wanted the child at first “but sometimes 
I’m rather disappointed’”’. Another patient said 
“We just didn’t mind whether the baby came or 
not; we are both very fond of children. I don’t 
believe in birth control, nor does my husband”; 
but later in the interview she said she had never 
enjoyed sexual intercourse before pregnancy 
and thought that worry about having a baby too 
soon had affected her health. A patient in her 
early twenties with a husband aged 39 said she 
“would have liked a little longer (before con- 
ception) but I don’t believe in using anything 
at first in case you can’t have a baby”. 

In Social Classes I and II, the common 
pattern seemed to be for the couple to discuss 
the timing of pregnancy in relation to marriage 
and to take steps, if agreed, to postpone preg- 
nancy by using birth control. In other social 
groups, particularly among women who con- 
ceived before or early in marriage, many said 


they “never spoke of such things” to their 
husbands. A frequent response was “Well, we 
meant to plan the baby but we never got a 
chance”, or “We were going to do something 
but somehow never got round to it”. Only 3 
women in the whole series had attended a 
Family Planning Clinic before their first preg- 
nancies. Birth control was commonly regarded 
as primarily a matter for the husband. 

Such attitudes in Social Classes III, [V and V 
were often accompanied by very limited know- 
ledge of the facts of reproduction. Many patients 
thought that conception could not occur at a 
first intercourse or even during the early months 
of marriage, and few were well-informed about 
the possibilities and methods of family planning. 
Mistaken ideas and groundless fears occurred 
in all social levels, but were least common in 
Social Classes I and II. 

Although religious barriers to contraceptive 
knowledge or use are relatively uncommon in 
this area, less than a quarter of the patients in 
the random sample expressed a definite and 
unqualified intention to go to the Family 
Planning Clinic after the birth of the baby, and 
about a fifth said they had no intention of going. 
Indecision was the most common attitude, and 
fatalism, ignorance, and fear of the unfamiliar 
seemed to lie at its root. Ten months after the 
delivery of the last patient, the records of the 
Family Planning Clinic were examined. Of 241 
random sample patients still resident in 
Aberdeen, 30 per cent had attended up to this 
time, the attendance rate declining from 49 
per cent in Classes I and II to 30 per cent in 
Class III and 15 per cent in Classes IV and V. 
Except for Classes I and II the rate of atten- 
dance was considerably lower than would have 
been expected from antenatal statements (42 
per cent in the random sample and 41 per cent, 
42 per cent and 36 per cent in Classes I and II, 
III and IV and V respectively). In Classes I and 
II the attendance rate was high even among 
those patients who antenatally had been un- 
certain or who had definitely stated that they 
would not attend; in Classes [V and V only a 
small proportion of those who had said that 
they would attend did so. The attendance rate 
showed little relationship to intelligence test 
scores. 
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As would be expected, delight in their preg- 
nancies was by no means universal among these 
primigravidae. In the random sample 41 per 
cent said the pregnancy was wanted, 18 per 
cent “didn’t mind” and 41 per cent said the 
pregnancy was unwanted. The proportion of 
“unwanted” pregnancies was higher in the 
lower social classes, the younger age groups, 
and in patients who had conceived pre-nuptially. 
But, as a rule, such “unwanted”’ pregnancies did 
not seem to be greatly resented. This generaliza- 
tion is supported by clinical experience, by the 
rapidity with which marriage follows most 
extra-marital conceptions, and by the fact that 
such desperate remedies as criminal abortion 
seem to be rare. We have no evidence that pre- 
nuptial conception, in this urban community, 
has any basis in a desire to test fertility before 
marriage. 

It was obviously difficult to come to any 
reliable conclusions as to the marital harmony 
of couples whose marriages varied in duration 
from a few weeks to several years, and when 
information was derived chiefly from a relatively 
brief clinic interview with only one partner. So 
far as our information goes, there was no 
evidence of major differences between social 
classes and intelligence grades. Women who 
obtained low scores on the Maudsley Medical 
Questionnaire (indicating neurotic pre- 
disposition) gave the impression of being less 
well adjusted to marriage. Conversely, women 
whose conceptions took place at least 6 months 
after marriage seemed to be somewhat better 
adjusted than those who conceived pre-nuptially 
or immediately after marriage. The pre-nuptial 
conception group did not appear to differ 
appreciably in this respect from those who 
conceived within 6 months after marriage. 


Domestic LIFE 


Thompson (1954) has described the housing 
situation of mothers in Aberdeen. In 1951, 
among hospital booked married primigravidae, 
the percentages living in shared houses rose from 
57 per cent in Social Classes I and II to 82 per 
cent in Classes IV and V. Most couples shared 
a house with relatives, especially their own 
parents—usually a relatively small modern 
Council house. About 20 per cent shared with 
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strangers and had no security of tenure. The 
degree of sharing varied from almost complete 
independence to widespread sharing of all 
domestic facilities and activities. This sharing 
is not carried out without strain, and according 
to Thompson becomes “by far the greatest 
single source of insecurity, worry and unhappi- 
ness” among growing families. 

About 60 per cent of the wives reported during 
pregnancy that their husbands helped in the 
home, either with domestic routine or in 
painting, wall-papering and the like. There were 
no obvious variations by social class in the 
antenatal data, but postnatal enquiries in the 
homes by social field workers indicated that 
upper class husbands gave domestic help much 
more often than those in the lower classes. The 
latter, of course, had much more limited oppor- 
tunities, and probably fewer incentives, since 
most were living in shared houses where many 
of the husband’s “chores” were performed by 
his mother or mother-in-law. 

Surprisingly few married couples at any social 
level seemed to have shared interests, though 
such sharing was more common in the upper 
classes. Almost no wives, and very few husbands, 
belonged to any club or association. In all 
classes, the husband’s leisure activities tended 
to take him out of the home in the evenings, 
while the wife had domestic interests, mainly 
knitting, sewing and reading magazines and 
talking to friends and relatives. This seemed to 
be the habitual pattern among couples who had 
been married for some time and was not a 
feature of pregnancy only; for the recently- 
married couples it did, of course, represent a 
marked departure from the dancing and cinema- 
going of their courting life. 


KNOWLEDGE OF MATERNITY 


We have already touched on knowledge of 
maternity and the sources from which it was 
derived, when discussing birth control. In a 
previous paper (Baird and Scott, 1953) it was 
noted that women in the upper social groups 
and those with higher intelligence test scores 
used more or less accurate sources of information 
such as clinics and radio talks, pamphlets, 
books, etc., more often. The lower class patients 
derived most of their information from relatives 
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and friends; what they learnt varied enormously, 
from straightforward accounts of the facts to 
lurid “old wives’ tales”. The only common 
alternative to gossip and folk-lore for most 
working class wives was articles in women’s 
magazines. Upper class patients had a much 
stronger desire for information and rarely said, 
for example, “I’d rather not know”, or “I'd 
only worry if I knew’’. Such ostrich-like attitudes 
were common in Social Classes IV and V, and 
were noted by the social field workers as well as 
by the psychologist. 


Use OF MATERNITY SERVICES 


Attendance at the Antenatal Clinic. The 
sample of patients studied does not give a true 
picture of the stage of pregnancy at which 
patients first sought medical advice. Those who 
reported after the 28th week of pregnancy 
(mostly in the lower Social Classes) had been 
excluded from the psychological survey (Scott 
and Thomson, 1956), while some women in the 
upper social groups attended a consultant 
privately for a few months and booked at the 
antenatal clinic too late for inclusion in the 
survey. An independent study, based on more 
extensive data (Illsley, 1956) has indicated that the 
influence of social class in determining the time of 
first attendance at the antenatal clinic is negligible 
among Aberdeen primigravidae at the present 
time. The small social class gradient which does 
exist is entirely attributable to the fact that 
women who conceive pre-nuptially (who are 
more common in the lower social classes) post- 
pone their first attendance until shortly after 
marriage. Early attendance is consequently rare 
in this group. The following figures show the 
association between the time of first attendance 














. Pre-nuptial Post-nuptial 
First Attendance Conception Conception 
at Clinic 
(weeks of pregnancy) 
Number of Cases 
0-12 es i 4 107 
13-16 i ay 18 80 
17+ op “i 31 38 
Totals a" ee 53 225 





and marriage-conception interval (random 
sample). 

Not unexpectedly, in the light of this situation, 
we did not find any evidence of an independent 
association between the timing of first 
attendance and the results of the intelligence 
tests. 

Attendance at Antenatal Clinic Talks. Patients 
were informed at the time of booking that talks 
were given fortnightly at the clinic; they were 
advised to attend a talk on health during preg- 
nancy as soon as possible and a talk on labour 
about a month before term. The psychologist 
asked patients, during the 6th month, whether 
they intended to go to the labour talk, and 
nearly 60 per cent (more in the upper social 
groups and the higher intelligence test grades) 
said they would do so. During the 8th month, 
some of these patients were asked by a social 
field worker whether they had in fact attended. 
Only 36 per cent of the patients followed up 
had done so.* The rates of attendance were 
relatively higher (39 per cent) in Social Classes 
I, IL and III combined and lower (25 per cent) 
in Social Classes [V and V. Within social groups 
there was a marked trend with verbal intelli- 
gence. For example, in Social Class III, the rates 
of attendance in the over-average, average and 
under-average Wechsler-Bellevue intelligence test 
grades were 54, 41 and 13 per cent respectively. 
In other words, the expressed intention to 
attend was more likely to be carried out by 
women in the upper social groups and in the 
higher intelligence test grades. The reasons given 
by patients for non-attendance varied widely. 
Illness or special domestic responsibilities 
accounted for some, but most thought that it 
was better not to know much about the process 
of childbirth; they felt that they would “do 
better” if they didn’t know too many details. 
Such women came mostly from Social Classes 
IV and V but did not differ from the remainder 
of their class in intelligence test results. Other 
frequent responses were “I think I know enough 
already”, or “Too much fuss is made about all 
that nowadays”; these may have been other 





* The rate of attendance increased during the period 
of the survey. As the follow-up was only carried out on 
patients seen early in the survey, this is probably an under- 
estimate of the general rate of attendance. 
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ways of expressing a desire not to know about 
the details of labour. 

Attendance for Postnatal Examination. On 
discharge from hospital all patients were given 
individual appointments to see a senior obstetri- 
cian about six weeks after delivery. The rate of 
attendance was high (84 per cent) and varied 
little between social classes or intelligence 
groups. Some who failed to attend had been 
seen by their family practitioners; a few lost 
their appointment cards or forgot; a few 
“didn’t believe in it’’; others “felt fine’’ and saw 
no need to attend; but the main reason given 
was that there was nobody with whom the baby 
could be left. 

Attendance at the Maternity and Child Welfare 
Clinic. At the end of the 3rd month post-partum 
patients were visited in their homes by social 
field workers who enquired, inter alia, about 
the use made of Maternity and Child Welfare 
Clinics. In Social Classes I and II a number of 
patients such as nurses or wives of doctors or 
others who had a close relationship with their 
family practitioner felt no need to attend the 
Clinic, but nevertheless 70 per cent of patients 
in these classes attended regularly compared 
with 62 per cent in Class III and 48 per cent in 
Classes IV and V. There was no independent 
relationship between attendance and Progressive 
Matrices test grades but, as with attendance at 
the clinic talk on labour, there was a strong 
tendency for the group graded under-average 
on the Wechsler-Bellevue intelligence test to 
have a low rate of attendance. For example, 
the percentage of regular attenders in the 
random sample was 63 per cent, 64 per cent, and 
48 per cent for the over-average, average, and 
under-average test grades respectively. 

A number of women cited their own illness 
or that of the baby as their reason for non- 
attendance and others mentioned bad weather 
or said that the nearest clinic was too far away. 
The largest group said that they did not like 
clinics; sometimes they were unable to explain 
the reasons for their dislike, merely saying that 
“you are better on your own”; others had 
stopped attending because they had taken 
offence at some remark of the clinic staff or had 
disliked the treatment received, or objected to 
queueing with other people—“you don’t know 
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who you have to sit beside”. More frequently 
the “rules of health” were subtly used as a 
reason for non-attendance—“I didn’t like the 
idea of undressing baby in cold rooms and 
I’ve heard so much about infection for bottle- 
fed babies”, or “there was whooping cough 
about”. It is interesting that reasons of this 
kind were more frequently cited by Social 
Classes IV and V than by Classes I, II and III. 


DISCUSSION 


As long ago as 1890, Sir John Simon wrote: 
“Young people, often mere boys and girls, 
neither of whom has yet saved the amount of a 
week’s wages, and who can only subsist together 
on condition that girl as well as boy shall be 
breadwinner, pass into conjugal relations as 
lightheartedly as sparrows on the housetop, 
and with even less preparatory nest-making 
than the sparrows use, set themselves to multiply 
mankind . . .” Simon’s language and frankly 
moral outlook are nowadays unfashionabie, 
but it is important to realize that the situation 
he described still persists. Baird (1946) found 
from Aberdeen clinical records that “the younger 
the patient at the time of marriage and the 
shorter the interval before first birth, the 
greater number of subsequent children . .. Where 
large families are found they are not planned. 
Even the first pregnancy is not planned and 
there is little attempt to secure a house until 
pregnancy has occurred . . .” The incidence of 
pre-nuptial conception among booked hospital 
primiparae in Aberdeen, 1950-54, was 11 per 
cent, 25 per cent, and 36 per cent in Social 
Classes I and II, III, and IV and V respectively, 
and in 1951 three-quarters of the Aberdeen 
women who conceived before marriage were 
still sharing accommodation with their relatives 
when they booked for confinement in hospital 
compared with one-third of those who conceived 
after the first year of marriage (Thompson, 
1954). 

Our findings help to confirm that pre-nuptial 
conception, which is more common at the lower 
end of the social scale, is fundamentally due to 
lack of planning. But this lack is due not so 
much to inferior intelligence in the individual as 
to absence of any strong convention against 
youthful marriage and pre-nuptial conception 
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at the lower social levels. Social Class V has 
the lowest average intelligence, but the mother 
in Social Class V who, exceptionally, obtains 
intelligence test scores characteristic of Social 
Class I, is more likely to behave like the majority 
of Class V than of Class I; and vice versa. 

Women in the lower social groups are not, as 
a rule, unaware of the advantages of planned 
marriage and conception. Very few of those who 
conceived pre-nuptially, or even of those who 
conceived immediately after marriage, were 
anxious to have a baby then, and the desire for 
a fairly small planned family was almost 
universal. Many recollected the difficulties of 
their own mothers in coping with large families 
and were aware of the fact that they themselves 
had missed some degree of parental care. They 
were anxious to give their own children “the 
chance I never had”’. But if they knew how to 
bring about these ends, they did not bother, 
and indeed were frequently apathetic towards 
advice when offered. 

The same negativistic attitude to knowledge 
was commonly encountered in other fields, such 
as that of labour. The acceptance of a rational 
approach, based on expert information, may be 
alarmingly difficult for persons of limited 
education whose attitudes more frequently 
reflect the familiar and intimate gossip of their 
group. Such attitudes are undoubtedly fostered 
by superstitions and “old wives’ tales” which 
are prolific in this area. 

The stage of pregnancy at the first antenatal 
clinic attendance is dictated, in many cases, by 
the date of marriage. Clearly, health education 
aimed at obtaining earlier attendance has to 
face intractable difficulties. 

When health education aims at cultivating 
attitudes and kinds of behaviour which conflict 
markedly with existing conventions, it is 
unlikely to be rewarding unless promulgated 
personally by those who have taken the time 
and trouble to win the patient’s complete con- 
fidence. Impersonal methods of education, such 


as by pamphlets, posters, or even lectures, are 
least likely to reach and affect those who have 
most need of education. Their lack of familiarity 
with such educational media is only part of the 
problem; it may be more fundamental that many 
aspects of maternity are so “intimate” in the 
eyes of patients that only intimate methods of 
education, outwardly resembling the gossip of 
their daily lives, have much chance of success, at 
least in adult life. It might be otherwise if the 
facts of reproduction and of the responsibilities 
surrounding marriage and maternity had been 
learnt at school age. 

The fact that social conventions seem to be 
more important than the intelligence or know- 
ledge of the individual offers some hope, since 
it follows that emulation is an important 
determinant of behaviour. Concentrated edu- 
cation of receptive groups within a generally 
unreceptive class may help to form a nucleus of 
individuals who will help to disseminate new 
patterns of behaviour, even among those whose 
intelligence is low. If everything depended on 
the intelligence of the individual, and the group 
behaviour were unimportant, the outlook would 
be more bleak. In fact, there is no reason for 
pessimism, as is shown by the great social 
changes which have taken place in the last few 
generations. 
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IN modern obstetrics, “the aim of all is maximum 
comfort and safety with minimum interference” 
(Baird, 1953). Whether labour—in man or in 
animals—can often be enjoyable, as opposed 
to satisfying, as well as painless is extremely 
doubtful; but there is no doubt that the con- 
fident, well-informed mother who has established 
a good relationship with her medical attendants 
usually finds labour less of an ordeal than one 
who is fearful, ignorant and mistrustful. Largely 
under the influence of Dick Read, some hospitals 
have adopted a routine, involving psychological 
and physical preparation for labour, in their 
antenatal departments. Unfortunately, scientific 
assessment of the results is difficult. World-wide 
publicity has accentuated the emotional over- 
tones of Read’s “natural childbirth” concept, 
and little of the voluminous literature about it 
reports the results of controlled investigation. 
Among other advantages, psychological pre- 
paration in pregnancy has béen claimed to 
reduce clinical complications during labour. 
Read (1955) says that “Maternal or foetal 
distress is rarely observed in the conscious mother 
with controlled labour. Episiotomy or forceps 
delivery is seldom required and usually indicates 
that the attendant lacks either experience or 
patience.” The theoretical basis for this state- 
ment—for which no statistical evidence is given 
—is as follows: Fear, “by activating the motor 
mechanism of the sympathetic nervous system, 
increases the tone of the inhibitory muscles of 
the uterus during labour . . . Resistance, caused 
by the tonicity of the fibres inhibitory to dilata- 


tion, increases the tension and stimulates the 
nociceptors within the uterine wall. The dis- 
comfort caused by this increase of tension 
justifies the emotion of fear, and its protective 
motor reaction results in stimulation of the 
muscles supplied by the sympathetic nervous 
system. In this way the ‘Fear-Tension-Pain’ 
syndrome is established.” Deutsch (1947) des- 
cribes the process in somewhat different terms: 
“If the innervation processes of the first phase 
(of labour) are marked by excessive propensity 
to active participation, the phenomena of 
labour lose their normal spontaneity, and the 
process is disturbed. On the other hand, an 
overpassively submissive attitude towards the 
innervation forces can prolong the dilatation 
phase, so that the progressive contractions take 
place slowly, lazily, or not at all: the birth is 
stalemated.” 

Such statements can scarcely be regarded as 
belonging to the body of established psycho- 
logical and clinical knowledge; nor has it been 
proved that the mother’s attitude influences the 
clinical progress of labour. The most detailed 





— 


statistics so far published by Read (1949) leave | 


room for doubt that his results—in terms of such 
objective criteria as length of labour and the 
incidence of operative delivery—are obviously 


superior to those which could be obtained by a , 


more orthodox approach. Controlled investi- 
gation of his methods has failed to show that 
“trained” patients have a clear advantage in 
such terms, however much comfort and satis- 
faction they may have derived (Roberts, 


502 





—s 


— - + 


wae A Os © Ss Se es we we 4h. elUmhlUlUlUrlCU MUCOUS Oe 


—he -— 


— = eee §®. OO, 


—-— oo — -— he 


> 





the 
dis- 
sion 
ctive 
the 
vous 
ain’ 
des- 
rms: 
hase 
nsity 
| of 
. the 
, an 
the 
ition 
take 
th is 


d as 
cho- 
been 
; the 
ailed 





eave | 


such 
the 


usly | 


by a 
esti- 
that 
e in 
atis- 
erts, 





A PSYCHOLOGICAL INVESTIGATION OF PRIMIGRAVIDAE 


Wootton, Kane and Harnett, 1953; Mandy, 
Mandy, Farkas and Scher, 1952). 

The few studies of the antenatal psychological 
characteristics of “untrained” patients in rela- 
tion to the clinical outcome, are inconclusive. 
For example, Klein, Potter and Dyk (1950) 
investigated 27 out of a group of 44 primi- 
gravidae attending a hospital clinic. They 
reported that there was “no conspicuous relation 
between hours of labour and size of baby, age 
of mother, rejection or acceptance of the preg- 
nancy or degree of emotional stability . . . An 
easy or good physiological labour was usually 
accompanied by favourable attitudes during the 
delivery process, whether the woman was of 
stable or unstable personality organization.” 
One might infer that the effects of antenatal 
psychological characteristics on the length of 
labour and type of delivery, are relatively 
inconspicuous from the facts that unmarried 
mothers do not, other things being equal, have 
an excess of prolonged and difficult labour 
(Stewart, 1952; Stewart and Bernard, 1954), 
and that uterine dysfunction in a first labour 
does not often recur in the second (Baird, 1952; 
Jeffcoate, 1955). 

The present study was, in part, an attempt to 
establish whether maternal psychological charac- 
teristics, investigated during the 6th month of 
pregnancy, are related to the clinical nature of 
labour. While it was in progress .Cramond 
(1954) made an independent psychiatric study of 
Aberdeen Maternity Hospital patients who had 
previously experienced severe uterine dys- 
function in labour, together with a series of 
matched control patients. His findings will be 
referred to in the discussion of our own results. 


METHODS 


The married primigravidae studied (Aberdeen 
Maternity Hospital booked cases) and the 
methods used, have been described previously 
(Scott and Thomson, 1956). The following 
additional details are necessary for present 
purposes. 

““Neuroticism”’ was assessed by means of the 
Maudsley Medical Questionnaire (M.M.Q.), a 
paper-pencil test consisting of 40 questions each 
to be answered “yes” or “no”. Clinically 


neurotic patients usually give more “yes” 
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responses (i.e., obtain higher scores) than normal 
controls (Eysenck, 1952). “Stability” was 
assessed subjectively by the psychologist on a 
three-point scale, on the basis of the interview 
data, before M.M.Q. test results were known. 
Grade A patients were considered to be stable 
and well adjusted, and Grade C patients to be 
unstable and poorly adjusted, Grade B being 
intermediate. 

The points on which stability gradings were 
based may be illustrated as follows: 

Grade A (Stable). Patient has either noticed 
no changes or even an improvement in her usual 
vitality, good sleep and moods, no dreaming and 
sO on since marriage and/or pregnancy. She has 
always had good health, reports a good job 
history—usually leaving a job “to better 
herself”; she gives a balanced outlook in con- 
versation and reports no “neurotic” symptoms 
and gives no outward signs of strain or tension. 

Grade B (Intermediate). Increased irritability, 
crying, dreaming since marriage or pregnancy. 
Tends to worry. Not feeling so well now as 
before—or perhaps was often upset before 
pregnancy but “has improved enormously 
now’’. Tends to leave a job for “health reasons”. 
Rather “jumpy” in manner. 

Grade C (Unstable). Bad moods, sleeplessness, 
nightmares, fainting, worrying, which may be 
worse since pregnancy. “Enjoys” bad health; 
family history usually similar with frequent 
neuroses, nervous breakdown and many com- 
plaints. Poor job history—e.g., “boss had a 
down on me”. Even if few of these symptoms 
are mentioned, a patient may be graded C if 
she gives a marked impression of strain and 
tension during interview—flushing, _ restless 
movements, etc. 

Table I shows the grouped M.M.Q. scores in 
an approximately random sample of 276 primi- 
gravidae compared with the stability grades. 
There is considerable agreement. Of 39 patients 
in stability Grade A, only 4 (10 per cent) 
obtained M.M.Q. scores of 13 or higher. In 
Grade B stability, the percentage of high scorers 
rises to 30, and in Grade C to 37 per cent. While 
the M.M.Q. scores are not, in themselves, 
diagnostic, high scorers are more likely to be 
considered clinically unstable than low scorers. 
However, 15 out of 105 Grade C patients 
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TABLE I 
Distribution of Patients in the Random Sample according 
to M.M.Q. Scores and Stability Grades 














Stability All 
A B Cc Grades 
M.M.Q. Scores: 
0-5 > Ta 33 15 61 
6-12 —— 60 51 133 
13 and over .. 4 39 39 82 
All scores 39 132 105 276* 





* 2 patients were not given the M.M.Q. test. 
X*4 13-3, P< -01. 


obtained M.M.Q. scores of 5 or less and 66 
scored 12 or less. Investigation showed that 
many of these patients had been placed in 
Grade C on the basis of their manner of speech 
and gesture during the interview, giving the 
impression of underlying tension or strain, 
although they maintained that they were happy 
and contented and reported few such symptoms 
as sleeplessness, nightmares, nervousness, dizzi- 
ness and worrying. Among the Grade C patients 
with high M.M.Q. scores, there was usually a 
history suggestive of emotional instability, 
including many complaints of such symptoms. 

The stability grading was recorded before the 
M.M.Q. score was known, and both were 
established before the onset of labour. The 
obstetricians concerned with the management 
and classification of labours did not know the 
psychological findings. The procedure for classi- 
fying labours was that described by Stewart and 
Bernard (1954). 

The intelligence test scores obtained by these 
patients will not be used in the analyses to be 
reported. Briefly, no significant relationships 
between intelligence levels and types of labour 
and delivery were found. Nor were stability 
grades and M.M.Q. scores found to be signifi- 
cantly related to age, height, social class or 
intelligence test scores. 


RESULTS 


Self-control during labour. The difficult prob- 
lem of making an overall assessment of maternal 
behaviour during labour has been discussed 
previously (Stewart and Scott, 1953). Assess- 





JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


ments by the psychologist might reflect her 
antenatal knowledge of the patients, and for 
present purposes routine notes made by the 
labour ward staff were used. These were classified 
by Dr. E. P. N. Turnbull without knowledge of 
the previous psychological findings. Twelve per 
cent of patients in the random sample were 
recorded as having behaved very well through- 
out, i.e., were self-controlled and co-operated 
well with the medical and nursing staff. At the 
other extreme, 11 per cent showed marked lack 
of control and co-operation throughout labour. 
In some, behaviour changed from one extreme 
to the other, usually at the beginning of the 
second stage. In general, nearly 90 per cent of 
patients behaved quite satisfactorily from the 
point of view of the labour ward staff. The 
groups demonstrating very good or very poor 
self-control throughout are small, and the data 
do not indicate that they differed in respect of 
age, intelligence, social class, M.M.Q. scores 
or stability grade. It is of interest that behaviour 
did not appear to be related to the length or 
clinical course of labour. There is a slight but 
statistically insignificant tendency for women 
in the higher intelligence test grades and in 
Social Classes I and II to have consistently good 
self control. 

Clinical features of labour. In subsequent 
analyses, cases of multiple pregnancy, abnormal 
presentations and elective Caesarean section 
have been excluded; that is, the analyses deal 
with primigravidae who went into labour and 
delivered a single foetus presenting by the 
vertex. There were 259 such cases in the random 
sample. Attention has been confined to the 
random sample since our data are insufficient to 
demonstrate psychological influences, if any, 
within social classes. 

The simplest way of defining the incidence of 
difficult labour is in terms of the incidence of 
delivery by forceps or Caesarean section. Length 
of labour may also be taken into account, and in 
Aberdeen a “difficult” labour is defined as one in 
which spontaneous delivery by the vertex does 
not occur within 24 hours of the onset. Table II 
shows the incidence of deliveries by forceps or 
Caesarean section and the incidence of difficult 
labour in each of the three stability grades and 
by M.M.Q. score. These incidences rise as 
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TasLe II 
Incidence of Delivery by Forceps or Caesarean Section, and of “Difficult” Labour (see text) by Stability Grade 
and M.M.Q. Score, in Cases Delivering a Single Foetus by the Vertex (Random Sample) 




















Stability Grade M.M.Q. Score* 
A B ¢C 0-5 6-12 13 and over 
No. of Cases .. re — 39 123 97 55 124 78 
Percentage: 
Delivered by forcepsorC.S. 12-8 18-6 23-7 15°4 18-5 23-1 
(5) (23) (23) (9) (23) (18) 
X%2) ==2 ¥ 23 Not significant X49) = 1 -05 Not significant 
With “Difficult” labour 20-5 31-6 43-5 27-2 34°5 39-5 
(5) (39) (42) (15) (43) (31) 





X%q=7:14 P<-05 


X*%.)=2°2 Not significant 





* Two cases were not tested. 


stability declines, or M.M.Q. score increases 
and all trends are repeated when the sample is 
divided into patients above and below 25 years 
of age (the incidence of difficult labour becomes 
higher as age increases). Only the trend of 
difficult labour in relation to stability grade is 
statistically significant. 

In order to examine trends in relation to the 
grade and score simultaneously, Grades A and 
B, and M.M.Q. score 0-12 have been combined 
to give adequate numbers. Table III shows the 


TABLE III 
Incidence per cent of Delivery by Forceps or Caesarean 
section and of “Difficult” Labour (see text) by Stability 
Grade and M.M.Q. Score Simultaneously, in Cases 
Delivering Single Foetus by the Vertex (Random Sample). 
Numbers of Cases are given in Table IV 











Forceps “Difficult” 
Stability Grade and CS. Labour 
AB c AB Cc 
M.M.Q. Score: 
0-12 15-3 23-0 25-2 46-0 
13 and over .. 23-8 22-0 40-4 38-9 





Taking group AB x (0-12) against all other groups: 
X°-=2:°46 X*-=8-17, P< -01 

Not significant. 
results. The incidence of assisted delivery and of 
“difficult” labour is conspicuously low in 
patients whose grading and M.M.Q. score 


agreed in pointing to absence of neurotic 
tendencies. Unstable patients with high M.M.Q. 
scores, however, do not have quite as high an 
incidence as patients for whom the grading 
and the score “disagreed”. Statistical tests 
indicate that the slight advantage of the former 
might have occurred by chance. The findings 
are the same when patients are divided into 
those above and below 25 years of age. 

These trends were further examined by con- 
sidering the relationships of stability grade and 
M.M.Q. score to uterine function. A direct 
measure of the efficiency of the uterine powers 
is not easy to obtain, but an indirect idea may 
be obtained by considering the length of the first 
stage of labour and the incidence of difficult 
labour clinically attributable to uterine dys- 
function. 

Length of labour. An unpublished analysis 
of the records of the Aberdeen Maternity 
Hospital shows that older primigravidae tend to 
have a higher proportion of labours in which the 
first stage is unduly prolonged. The length of the 
first stage is measured from the time the patient 
was aware of the onset of regular contractions to 
full dilatation of the cervix. Within age groups, 
the length of the first stage is not related to 
social class, or intelligence test scores, and does 
not differ as between patients conceiving before 
or after marriage. It is more often prolonged 
when the baby weighs 7 pounds or over. 








STABILITY GRADE 
A&B 
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Length of first stage of labour by stability grade and M.M.Q. score. 


Of women in A, B, and C stability grades, 
18, 27 and 40 per cent, respectively, had first 
stages lasting more than 20 hours, and 54, 33 
and 7 per cent lasting less than 9 hours. The 
relationship between stability grade and the 
length of the first stage is statistically significant 
(P< -02), and holds within age and birth weight 
groups. A similar trend can be shown with 
M.M.Q. test scores, but does not attain statistical 
significance. 

Figure 1 shows the lengths of the first stage by 
stability grade and M.M.Q. score simultan- 
eously. The pattern is similar to that found in 
terms of the incidence of “difficult” labour. 
Patients whose grading and M.M.Q. scores 
agreed in pointing to lack of neurotic tendencies 
had most short and fewest long first stages. 
Again, unstable patients (Grade C) with high 
M.M.Q. scores (likely to be neurotic) had 
slightly fewer prolonged first stages than patients 
for whom the grading and the score disagreed. 
Of 61 unstable patients with relatively /ow 
M.M.Q. scores, nearly half had first stages 
lasting more than 20 hours. 

The fact that the length of first stage is 
measured from the time the patients reported 
the onset of contractions makes it possible that 
differences of duration are due to differences of 


sensitivity. We therefore made use of un- 
published data derived from Aberdeen primi- 
gravidae by Dr. A. C. Turnbull showing that 
on an average 3 hours were taken for the cervix 
to dilate from “two fingers” to full dilatation. 
Comparable data were available for 172 patients 
in our random sample. The proportion in which 
this “effective phase’’ of the first stage lasted 
less than 3 hours was as follows in each stability 
grade :* 


Grade A (25 cases) .. 52 per cent 
Grade B (76 cases) 49 per cent 
Grade C (71 cases) .. 28 per cent 


Within age groups, the trends are similar. 
These findings suggest that prolongation of the 
first stage in patients with unstable personalities 
was associated with relatively slow dilatation of 
the cervix and not merely with a prolonged 





; 


prodromal phase during which contractions were | 


felt before the true onset of labour. 

There was no evidence that the duration of 
the second stage of labour was associated with 
any of the psychological data. 





* The necessary data are available for 86 per cent of 
patients with over 20 hours first stage, 70 per cent with 
10-20 hours, and 45 per cent with under 10 hours. Since 
women with short labours are under-represented the 
trend is likely to have been underestimated. 
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Uterine dysfunction. In the random sample 
(259 patients) 41 labours were considered to be 
“difficult” (as already defined) primarily on 
account of ineffective uterine contractions 
present during the first stage of labour. Women 
aged 25 or over had a significantly higher 
incidence of dysfunction (23 per cent) than those 
aged under 25 (11 per cent); this agrees with the 
findings on larger numbers by Stewart and 
Bernard (1954). The stability grading shows a 
significant (P<-05) relationship with dys- 
function, the incidence of dysfunction being 
10 per cent in Grade A (stable), 11 per cent in 
Grade B and 24 per cent in Grade C (unstable). 
The incidence also rises with increasing M.M.Q. 
score, but not to a significant extent. Table IV 


TABLE IV 
Incidence of First Stage Dysfunction by Stability Grade 
and M.M.Q. Score 

















Stability 
AB Cc 
M.M.Q.: Per cent Per cent 
0-12... ‘ 7-6 (118) 26 =(61) 
13+ a os we a 19 (36) 





Taking group AB x (0-12) against all other groups: 
X*,-=11-28, P< -001. 


shows the incidence of dysfunction by stability 
grade and M.M.Q. score combined. Following 
the pattern previously demonstrated, the lowest 
incidence was present in relatively stable patients 
with low M.M.Q. scores. The reversal of the 
trend with M.M.Q. score in unstable patients 
(those obtaining high scores having a lower 
incidence of dysfunction than those with low 
scores) could have occurred by chance; but the 
results are similar when the data are broken 
down by age. 


SUMMARY AND CONCLUSIONS 


Primigravidae who had been judged by a 
psychologist, at interview, to be emotionally 
well-adjusted, and who also obtained low scores 
on the Maudsley Medical Questionnaire (con- 
firming absence of neurotic tendencies) had a 
relatively low incidence of difficult labour. This 
is true whether the incidence of difficult labour 
is judged by length of the first stage, "by the pro- 


portion of labours terminated by forceps or 
Caesarean section, by a combination of length 
of labour and type of delivery, or by the pro- 
portion of “difficult” labours thought to be due 
primarily to uterine dysfunction; it seems to be 
true irrespective of maternal age. 

On the other hand, patients judged to have 
poorly adjusted personalities and obtaining 
M.M.Q. scores indicating neurotic predisposi- 
tion, who might have been expected to have 
experienced the highest rate of difficult labour, 
had a slightly lower incidence of such labours 
than poorly adjusted patients with low scores or 
well-adjusted patients with high scores. This 
paradoxical result may be explained by the 
findings in Cramond’s (1954) parallel investi- 
gation, which was mentioned in the introduction 
to this paper. Cramond studied Aberdeen 
Maternity Hospital patients (mostly primi- 
gravidae) who had had severe uterine dysfunc- 
tion during labour and compared them with 
matched control patients having easy normal 
labours. He found that, in comparison with the 
controls, many dysfunction patients were 
“reserved, even suspicious”, and had difficulty 
in talking about themselves or their problems. 
They showed little or no overt anxiety at inter- 
view and seldom complained of such mani- 
festations of anxiety as tremor or sweating, but 
often gave histories suggestive of peptic ulcer 
and they had a bias towards rigidly conventional 
and socially desirable standards of conduct. In 
other words, the “‘dysfunction temperament”’ is 
characterized by suppressed rather than overt 
anxiety. It was pointed out in the discussion of 
Table I in this paper that certain patients were 
graded as emotionally unstable because their 
behaviour gave the impression of underlying 
tension though they said little to confirm this; 
these were, broadly, the poorly adjusted patients 
who obtained low M.M.Q. scores. So far as our 
results go, therefore, they confirm Cramond’s 
suggestion that uterine dysfunction tends to be 
associated with concealed anxiety. The same 
idea has been put forward by Jeffcoate (1955): 
“The woman who hides her fear beneath an 
outward show of bravery appears more likely 
to suffer inefficient uterine action than the 
obviously apprehensive one.” 

We have, in a previous paper (Scott, Illsley 
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and Biles, 1956) described some of the difficulties 
which antenatal education has to face. There is 
little doubt that appropriate education could, 
in some women at least, reduce fear and improve 
self-control during labour, but no evidence that 
it would shorten labour or make easy spon- 
taneous delivery more likely. The trends 
described in the present paper point to a 
relationship between uterine action and some 
fundamental aspect of personality, not likely 
to be altered by such short and superficial 
psychotherapy as might be undertaken during 
the course of pregnancy. The methods of 
investigation used so far do not afford means of 
predicting uterine dysfunction in the individual 
case, and there is no immediate prospect of 
preventing this condition. Further research is 
obviously needed. 
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and his staff in the Midwifery Department, 
University of Aberdeen and the Aberdeen 
Maternity Hospital; to the staff of Castle 
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Departments of Mental Health (Professor 
Malcolm Millar), Psychology (Professor Rex 
Knight) and Education (Dr. John Nisbet) at 
the University of Aberdeen; to Professor James 
Drever and his staff at the Department of 
Psychology, University of Edinburgh; and to 
our own colleagues, especially Mr. W. Billewicz, 
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with the encouragement and active assistance of 
the Medical Research Council’s Social Medicine 
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ALVEOLAR CARBON DIOXIDE LEVELS IN PREGNANT, 
PARTURIENT AND LACTATING SUBJECTS 


BY 


HARBEN BOUTOURLINE-YOUNG, M.D.(Lond.), M.R.C.P., D.C.H. 
AND 
ELIZABETH BOUTOURLINE- YOUNG 


Department of Physiology, Harvard School of Public Health and the Innocenti Hospital, Florence 
Harvard-Florence Research Project 


First studies upon increase of ventilation in 
pregnancy appear to have been made by 
Magnus-Levy (1904) while Zuntz (1908, 1910) 
later described both fluctuations in the volume 
of ventilation parallel to changes in body 
temperature during the menstrual period and 
augmented ventilation during pregnancy with- 
out significant changes in the respiratory 
quotient; these changes were further studied 
with observation of alveolar gas pCO, and acid- 
base balance by Hasselbalch and Gammeltoft 
(1915) and by Leimdérfer et al. (1912) who 
confirmed the fall in the level of CO, in a large 
number of pregnant subjects. 

Subsequent studies on the level of pCO, in 
pregnancy were made by Rowe (1923), Rowe 
et al. (1925, 1931), Doering and Loeschcke 
(1947), Doering (1949), Doering, Loeschcke and 
Ochwadt (1949) and on the minute volume by 
Klaften (1924), Haupt (1929), Hansen and Voss 
(1932), Schroeder (1932), Anthony and Hansen 
(1933), Plass and Oberst (1938), Widlund 
(1945), Rossier and Hotz (1953) which estab- 
lished the average pCO, at term in the range 
30-32 mm. Hg and showed ventilation aug- 
mented to a mean of +30 per cent. A recent 
paper by Cugell et al. (1953) in which extensive 
and precise measurements were undertaken 
puts the increase in ventilation in the tenth 
lunar month at 42 per cent which, given the 
insignificant changes in the respiratory quotient 
(Plass and Oberst, 1938; Rossier and Hotz, 
1953), would be more in keeping with the 
increase to be anticipated by the respiratory 
equation (Gray, 1950). 


509 


Studies on the CO, combining power of the 
blood in pregnancy have been made by Lossee 
and Van Slyke (1917), Bokelmann and Rother 
(1923), Stander, Duncan and Sisson (1925) all 
of whom noted a markedly reduced level. 

Oard and Peters (1929), Stander et al. (1929), 
Kydd (1931), Dieckmann and Wegner (1934) 
all recorded a marked lowering of total base, 
mainly sodium, and a corresponding equal 
reduction in serum protein and serum bicar- 
bonates. No marked alteration in the pH was 
noted by them or by Doering and Loeschcke 
(1947) although other observers have noted a 
slight movement to the alkaline side of normal 
(Marrack and Boone, 1930; Doering, Loeschcke 
and Ochwadt, 1949; Rossier and Hotz, 1953). 

Studies on metabolism during pregnancy have 
demonstrated a rise which commences after the 
10th week and varies from +8 to +18 per cent 
at term (Root and Root, 1923; Rowe, Alcott 
and Mortimer, 1924; Rowe, Gallivan and 
Mathews, 1931) but the increase in ventilation 
has been shown to be larger than that required 
by the increased metabolism (Cugell et al., 
1953). A general account of recent advances in 
the physiology of pregnancy has recently been 
given by Beck (1954). 

To summarize, the increase in ventilation and 
decrease in the level of alveolar gas pCO, seen 
in the second half of the menstrual period 
become more marked upon fertilization of the 
ovum and there occurs an increase of ventilation 
to about 40 per cent above normal in the tenth 
lunar month and at the same time a decrease of 
pCO, to 30-32 mm. Hg. During the course of 
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pregnancy there is a considerable increase in 
extra-cellular fluid and a smaller absolute 
increase in anions, cations and haemoglobin, 
leading to a marked diminution in the levels of 
some of these elements. At term the total base 
is a mean of 6 mm. below normal levels, the 
decrease being absorbed largely by sodium. 
There is a decrease in levels of protein and serum 
bicarbonate, the other ions remaining within 
normal non-pregnant limits. There is no signifi- 
cant alteration in the hydrogen-ion concen- 
tration. 

Menstrual fluctuations of ventilation and 
alveolar pCO, have been ascribed to the action 
of progesterone, although the precise mechanism 
is not fully understood. The relationship was 
emphasized by Bokelmann and Rother (1924) 
when it was noted that such fluctuations in 
respiration are not to be found in post- 
menopausal women and subsequent researches 
demonstrating increased breathing and lowered 
pCO, during the corpus luteum phase have 
confirmed the close relationship with the sexual 
cycle (Griffith et a/., 1929; Doering, 1948, 1949; 
Loeschcke, 1950; Goodland and Pommerenke, 
1952), and further similar respiratory changes 
have been induced by the administration of 
progesterone to post-menopausal women and to 
men .(Heerhaber, Loeschcke and Westphal, 
1948; Goodland et al., 1953). 

Continuing fluctuations have been described 
during the course of pregnancy (Goodland, 
Reynolds and Pommerenke, 1954) and linked 
with fluctuations in serum progesterone levels 
(Forbes, 1951) but the matter of significant 
cyclic variations during pregnancy remains 
controversial as the careful study by Doering 
(1949) does not show such a finding, at least 
during the final 6 months. 

Other possible explanations of the augmented 
ventilation of pregnancy, such as a response to 
a lowered arterial oxygen saturation, have been 
refuted (Loeschcke, 1949; Doering, Loeschcke 
and Ochwadt, 1949) as has also the subsidiary 
suggestion of inadequate gas mixing in the lungs 
(Cugell et al., 1953). It has in fact been 
demonstrated that pregnant women actually 
augment ventilation to the order of 30 per cent 
when breathing oxygen as compared with 15 
per cent in controls (Loeschcke, 1949), an inter- 
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esting finding in view of a similar increase 
reported in newborn infants (Howard and 
Bauer, 1949; Graham et al., 1950; Cross and 
Oppé, 1952; Boutourline-Young, 1954). 

The object of the present investigation is to 
observe the level of alveolar pCO, in a series of 
pregnant women, examining further the matter 
of fluctuations during pregnancy, and to 
delineate more clearly the level of pCO, during, 
and in the period immediately preceding and 
following, childbirth. 


MATERIAL AND METHODS 
Subjects were chosen at random from un- 


married pregnant women admitted to the | 


Innocenti Hospital* 1 to 6 months prior to 
delivery. Observations were also made upon 2 
married pregnant volunteers, the wives of pro- 
fessional colleagues, and control measurements 
were made upon a healthy non-pregnant female, 
a healthy menstruating lactating subject and 
a healthy male. 

All subjects were examined in the supine 
position with one pillow under the head and 
every effort was made to examine the same 
person at approximately the same hour of day, 
except necessarily during labour, and in the 
case of some of the controls where we were 
interested in seeing the effect of food, time of 
day and other influences upon the pCO,,. 

A record was made of the diet, adequacy of 
sleep, presence of evident or declared physical 
disorder or emotional disturbance. The body 
temperature was routinely measured by one- 
minute clinical mouth thermometers accurate 
to 0-1°C. held under the tongue for three 
minutes and the pH of the urine and breast milk 
were tested by de Haen indicator paper. Room 
temperature was routinely measured by a wall 
thermometer. Barometric pressure was obtained 
from the Osservatorio Ximeniano of the City of 
Florence. 

The pregnant subjects were under the regular 
supervision of an obstetrician. In accordance 
with the usual practice in the Florence Maternity 
Hospital none of them received any form of 
analgesia or anaesthesia during labour. 





* Foundling Hospital for the city and province of 
Florence. 
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ALVEOLAR CARBON DIOXIDE LEVELS 


Alveolar carbon dioxide was measured by an 
Engelhardt thermal conductivity meter follow- 
ing collection of alveolar gas with an automatic 
sampling device (Rahn et al., 1946). The sample 
was split into two portions from one of which 
carbon dioxide was removed by means of soda- 
lime. Both samples were dried by passage 
through drierite (anhydrous sodium sulphate 
with indicator).* Frequent controls of the 
apparatus were made by passage of carbon 
dioxide of known composition from a cylinder. 

Upon assuming the supine position the subject 
was given several minutes to relax and then the 
mouthpiece and nose-clip were applied with an 
interval of one-half minute between the appli- 
cation of the first and the second. In every run 
a minimum of 12 half-minute observations was 
made of which the middle 10 were taken for 
calculating the mean. A difference of more than 
0-3 per cent CO, between the highest and 
lowest of the original 12 observations was 
normally the reason for discarding the run as not 
representing adequately the resting state. In 
many subjects, despite the satisfaction of the 
above criteria, the first runs were discarded as 
representing a period of adaptation to the 
conditions of the experiment. During each run 
there were noted 3 half-minute observations of 
respiratory rate. The study was carried out 
between October. 1954 and May, 1955 and a 
total of 588 runs or 5,880 single observations 
were accepted for analysis in pregnant subjects 
and 64 runs or 640 single observations in 
controls. 


OBSERVATIONS UPON CONTROLS 


A. Healthy male. This subject contributed 17 
runs on 16 days between October, 1954 and 
January, 1955. These are presented in Table I. 
He habitually ate a light continental breakfast 
of similar type to that of the experimental 
subjects and no observations were made on him 
in the period of two hours following a moderate 
to heavy meal in order to avoid the changes in 
pCO, described by Dodds (1921) and Bennett 
and Dodds (1921). Similarly it was the custom 
to avoid this period in the experimental subjects. 

* The compact portable apparatus was assembled and 


provided by the J. H. Emerson Co., Cambridge, 
Massachussetts. 
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TABLE I 

Healthy Male Adapted to Procedure 
Date Hour pco, 
1954 October 12 9.30 40-9 
16 10 43-3 
20 9 41-3 
21 11 40-7 
27 9 44:1 
28 10 42-6 
19 41-2 
29 20.30 44-0 
November 6 11 41-1 
7 12 40-9 
9 10 42-1 
10 10 42-7 
13 10 43-2 
20 9 41-5 
1955 January 7 12 42-4 
10 10 42-1 
21 9.30 41-6 





Mean 17 observations: 42-1 mm. Hg. 
Standard Deviation: 1-08. 


There does not appear any regularity in the 
fluctuations of pCO, in this subject nor any 
relationship to room temperature, adequacy of 
sleep or size of breakfast. 

B. Healthy female. This subject contributed 
23 runs on 19 days and the results are presented 
in Table II. The mean pCO, was 37-3 with a 
maximum and minimum of 40-0 and 34-6 
respectively. 

The mean of 8 pCO,s during the 15-day 
period before menstruation was 36-3. The mean 
of 15 pCO,s during other times was 37-8. These 
differences are significant (P<0-01). 

The small number of observations before and 
after food do not reveal consistent differences. 

C. Healthy lactating menstruating female. 
This subject contributed 24 runs on 23 days and 
the results are presented in Table III. 

There is a difference of 1 mm. Hg between 
the mean pre-menstrual and post-menstrual 
observations which is significant (P<0-02). 


OBSERVATIONS UPON PREGNANT SUBJECTS 


Figures 1, 2, 3, 4, 5, 6, present the levels of 
alveolar pCO, from pregnancy through to full 
lactation in six representative subjects. 

Figure 7 presents results in one subject who 
did not breastfeed up to 12 days post-partum 
when she returned home. 
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TasLe II 
Healthy Non-pregnant Female 











Date Hour pco, Notes 
1954 October 22 = = 53 10 37-3 
25 iis “a na ll 36-7 
30 17 36-5 
31 ai * - 12 37-7 
November 9 ee +. at 12 39-7 Menstrual period 3rd November 
12 9.30 37-0 
18 10 38-3 
11.30 38-0 
16 40-0 24 hours after lunch. 
20.10 38-0 Immediately after supper. 
19 13 37-2 Before lunch. 
15 38-9 1 hour after lunch. 
December 6 9 35-7 Menstrual period 6th December. 
8 19 36-6 
14 12 37-0 
16 oe 12 37-2 
17 = 12 37-8 
1955 January 2 ~~ 12.30 35-9 
11 a 11 36-5 Menstrual period Sth January. 
17 ied 12 36-9 
29 - a ne 11.30 34-6 
February a = as 11 36-2 Menstrual period Sth February. 
7 : oa 12 38-0 
Mean .. oa 37-3 mm. Hg 
Standard deviation - - 1-24 
Mean of 8 pCO,s during 15-day period before menstruation a> 36-3 
Standard deviation .. a 0-96 
Mean of 15 pCO,s during other times 37-8 
Standard deviation .. 1-06 
Difference between the 2 means 1-5 (P<0-01) 


Figures 8 and 9 present the levels in two 
subjects followed for 90 and 155 days respec- 
tively up to within a short time before labour. 

Lines have been drawn between the individual 
readings in order to facilitate visualization. 

There is a remarkable stability of level of 
pCO, during pregnancy followed by depression 
in some cases during labour and in the period 
immediately after parturition, followed by a 
dramatic rise in the first days post-partum to a 
plateau in the majority of cases; there is then a 
subsequent rise to normal non-pregnant levels. 

In the figures there are five clearly defined 
periods: 

A. Pregnancy, (a) 16-28 weeks, (b) 28-40 
weeks, marked by considerable stability and 
some depression when period (5) is compared 
with period (a). 

B. Twenty-four hours pre-partum, comprising 


labour, with a depression of pCO, in some cases. 


C. Twenty-four hours post-partum, with a | 


further transient depression in the majority of 
cases. 

D. Two-fifteen days post-partum charac- 
terized by a marked rise, arriving in some cases 
at normal non-pregnant levels. 

E. Sixteen days and thereafter post-partum 
showing some irregular fluctuations com- 
mencing a mean of 6 weeks after birth in the 
majority of 8 women who were observed for a 
period varying from 9 to 25 weeks. 

Examining these phases in order, Table IV 
presents levels of pCO, in 16 women observed 
up to 24 hours prior to parturition. The shortest 
period of observation was 1 day and the longest 
193 days. The standard deviations show a 
remarkable constancy of the readings. Table V 
presents the results in 6 subjects observed for a 
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TABLE III 
Healthy Lactating Menstruating Female 
Date Hour pco, Special Notes 
1954 November 11 oo os as 10 39-0 
12 > a a 9.30 36-6 Before breakfast. 
11 38-0 After 4 hour, breakfast. 
22 i = = 10 37-4 Menstrual period 22nd November. 
23 a re on 10 37°4 
December 22 a en os 9 37-9 Menstrual period 21st December. 
28 n bu Se 12 40-6 
29 = “8 i 11.30 39-5 Fasting. 
1955 January 11 EE ao a 11.30 39-2 Fasting. 
17 i ‘i - 10 38-5 Menstrual period 14th January. 
19 oa a ‘a 9 38-4 
21 at iG as 9 38-9 
24 © es ie 9.30 38-2 
29 me — F 11 37°3 
31 5a :- - 11 36-1 
February 2 wa a os 9 36-5 
5 i . oe 9 37-1 
7 “ai “a de 9 37-0 Menstrual period 11th February. 
16 " ah oa 10.30 38-2 
21 os - ee 10.30 37-7 
26 yi a - 11 40-0 
28 oe ii st 11.30 37-0 
March 1 - a ca 11 36-0 Menstrual period 7th March. 
10 is ii - 11.30 38-8 
Mean .. be 38-0 mm. Hg 
Standard deviation .. a a wi ‘si 1-20 
Mean 13 obs. 15-day period before menstruation 37°5 
Standard deviation .. ‘as “ ~ is 1-23 
Mean 11 obs. other period .. 38-6 
Standard deviation .. ro 0-89 
Difference between the 2 means 1-1 (P<0-02) 


sufficient length of time, analyzed in terms of 
missed menstrual periods. Results 14 days 
before are compared with those 14 days after 
the time when the period would have been due. 
No significant differences are seen as from the 
5th missed period. The observations prior to this 
point are not sufficient to justify conclusions. 
Table VI presents the means in 6 subjects 
month by month and there is seen little further 
tendency to further depression of pCO, during 
the final 3 lunar months of pregnancy. There is, 
however, a significant fall when the final 
trimester is compared with its predecessor 
(seen by variance analysis in subjects 9 (P<0-05) 
and 16 (P<0-01)). 

Table VII presents observations in 13 women 
24 hours before and 24 hours after parturition. 
(In one woman no observation was made in the 
24 hours prior to parturition and in another a 


reading 27 hours before delivery was included, 
as labour occupied 36 hours.) 

There was no significant rise or fall of pCO, 
prior to the onset of labour. 

During labour there were significant falls in 
pCO, in 4 women (marked with an asterisk 
in Table VII). These were all pregnant for the 
first time. 

When calorie intake in the 24 hours prior to 
parturition is compared with change of pCO, 
in labour, there appears a significant correlation 
(P<0-05). See Figure 10. 

In view of the fact that labour pains and fear 
of their imminence are potential destroyers of 
stable readings, we have not analyzed further 
the changes in this series. 

In the 24 hours following birth of the infant, 
there were subsequent falls in 10 of the 13 
women observed. In Figure 11 changes in 
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TABLE IV > & 
Pregnant Subjects up to 24 Hours Prior to Parturition : 3 = 
— 
Period oe FS 
Name No. Maxi- Mini- x 
Cod —— Otemeed Mean —_ Gan SD Notes | . 
ays f 8 
1 MDA 65 28 30-3 32-1 28-1 0-89 No cyclic fluctuations, no trends in any direction. : 
= 
2 GB 19 20 31-3 32-9 29-9 0-80 No cyclic fluctuations, no trends in any direction. s 
3 EP 18 17 35-1 36-8 33-0 1-09 High pCO, with marked tendency to fluctuation. % 
4IR 2 2 31:6 32:5 30-6 s 
5 IP 6 4 32:3 33-2 31-2 8 
6MPG 21 5 30-2 30-7 29-2 0-74 3 
7 MP i 1 293° 29-3 29-3 E 
8 PM 21 17 28-0303. 26-7 = 0-88 3 
' 
9 SP 193 11 32:3 343 30-0 1-38 ~ 
10 MF 48 at 30-0 31-4 28-0 0-78 No cyclic fluctuation. 
11 AM 50 27 30-2 31-1 28°4 0-66 No cyclic fluctuation. 
12 SP 4 3 32-6 33-4 31-0 Transient fall pCO, day before parturition. 
13 PD 22 17 29-9 31-9 27°5 1-28 Fluctuations but not cyclic. 
1408S 8 6 30-1 31-8 28-7 0-98 
15B 90 10 31-5 32-9 29-9 0-85 No cyclic fluctuation. 
16 MM 155 20 29-4 33-2 26°9 1-42 No cyclic fluctuation. t 
Total 233 494-1 


Mean 15 30-9 mm. Hg 
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TABLE VII 
Observations 24 Hours Before and After Parturition 
Observations in Labour and ~~ 
ations in ‘ . ° on’ 
Code ox Ratene Pastaiiien pCO, Observations after Birth pCO, Para Setene Sates 
Hours Labour 
1 MDA 24 hours before parturition 31-3 7 hours after 27-9 19 30-1 
21 hours after 30-7 
2 GB 34 hours before parturition 32-5 5 hours after parturition 31-9 64 31-3 
1} hours before parturition 32-7 16 hours after parturition 33-2 
3 EP 22 hours before parturition 34-9 3 hours after parturition 36-7 34 35-1 
No observation during labour 
4ER 22 hours before parturition 31-6 4 hours after parturition 28-6 10 31°6 
5 hours after parturition 28-2 
12 hours after parturition 30-2 
5 IP 14 hours after 29-7 84 32-3 
12 hours after 23-8 
24 hours after 33-3 
6 MPG _ 6 hours before parturition 29-6 5 hours after 28-5 16 30-2 
4 hours before parturition* 26-9 19 hours after 27-9 
7 MP 23 hours before parturition 29-3 2 hours after 28-2 12 29-3 
8 PM 5 hours before* 24-0 24 hours after 20-5 18 28-0 
Severe pain 
10 MF ___154 hours before parturition 29-9 50 minutes 26°4 16 30-0 
10 hours 28-8 
19 hours 29-4 
11 AM 20 hours before 29-4 45 minutes 27-7 8 30-1 
5 hours before* 28-2 7 hours 30-9 
15 hours 32-2 
12 SP 19 hours before 27-5 3 hours after 26-9 36 32-6 
16 hours before 30-5 6 hours after 30-5 
2 hours before* 29-1 21% hours after 32-0 
13 PD 17 hours before 29-4 8 hours after 32-6 3 29-9 
14 0S 27 hours before 27-4 34 hours after 26-5 36 30-1 
23 hours before 28-5 6 hours after 26°8 


21 hours before 
13 hours before 


28-9 
28-8 





* Significant fall in labour. 








— —— 











GY 








-_ 


ALVEOLAR CARBON DIOXIDE LEVELS 


521 











w 40 
8 
2800 35 e . 
* 12400 30 
2000 3 
a 
1600 20 
«|!200 15 7 ° 
. 
800 10 F 7 
* e« 
400 ah 
: = =a.) he Oe an ian f¢-+ ©: 8+ © & £2 





VARIATIONS p.CO2 mm.Hg 


Fic. 10 
Relationship calorie intake 24 hours 
prior to parturition to change of pCO, 
during labour. 


pCO, have been plotted against length of labour, 
from which there appears a significant relation- 
ship (P<0-01). In Figure 12 this change in 
pCO, has been plotted against calorie intake 
in the 24 hours prior to birth of the child. There 
is seen a significant correlation (r=0-83 
P<0-05). 

Figure 13 shows the movement of pCO, 
from 24 hours preceding birth until the 16th 
completed day after birth in the subjects not 
already presented in Figures 1-7. In these 
figures there is seen a marked rise following the 
immediate post-partum period to a plateau in 
the majority of cases and a further rise towards 
ranges regarded as normal for non-pregnant 
subjects. 

Table VIII presents all the results from the 
2nd to the end of the 15th day post-partum 
and Table IX the observations thereafter. 

All the subjects studied were on a limited 
diet while in the maternity hospital and in 
Figure 14 we have plotted calorie intake up to 
the end of the fourth complete day following 
birth against rise of pCO by Sth day from late 


VARIATIONS p.CO2 mm.Hg 


Fic. 11 


Changes of pCO, related to length of labour (from mean late pregnancy 


level to immediate post-partum level). 


pregnancy mean level. There is seen a signifi- 
cant correlation (r=0-°8, P<0-05). 

To study further the influence of diet upon 
movement of pCO, after birth, it was arranged 
to retain one subject in the Innocenti Hospital, 
where she had her baby and subsequently was 
offered a substantial mixed diet amounting to a 
total of 11,500 calories up to the end of the 
fourth complete day with a daily average of 
3,200 calories and somewhat less on the first 
day. The levels of pCO, in this subject are 
presented in Figure 15 and the dramatic sus- 
tained rise in pCO, following birth is at once 
apparent. Her subsequent mean post-partum 
level was attained within 4 days and the 
“‘plateau”” phenomenon was not seen. 

Daily measurement of milk yield was made 
and the yield on the Sth day following birth was 
plotted against level of pCO, on that day, 
against level of pCO, immediately after birth 
and against rise of pCO, from post-partum to 
5th day. No convincing trends were seen. A 
further graph comparing milk yield Sth day 
against rise of pCO, by Sth day from mean 
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3 pregnancy level showed _an apparent trend, 
3) which however on statistical analysis was not 
found to be significant. Similarly no variation — 
3200 in pH of the milk could be correlated with 
: pCo, levels. | 
2800 The post-partum levels of pCO, observed in 
subjects 2, 3, 4, 8, 10, 11, 12, 14 for periods of 
‘ 9 to 25 weeks showed irregular fluctuations in ae 
2400 6 of these women commencing a mean of 6 1 
e ° weeks following delivery. All 8 subjects were 
e |2000 breastfeeding. In some there was continuing 
fe bloodstained discharge for more than 6 weeks — 
1600 and in none was there a regular menstrual 2 
ee period in the period observed. The irregular 
time sequences of these fluctuations did not — 
+ 1200 suggest that a statistical analysis would be 3 
- justified. 
800 To summarize the results, the already lowered _ 
. ” pCO, of pregnancy falls to minimum levels 4 
400 during the last 3 lunar months where it remains 
stable. During the last 12 weeks there do not aay 
. appear significant fluctuations in relation to the 5 
5 5 z a ye 3 3 time of missed menstrual periods nor do these 
appear in the much smaller number of observa- 
VARIATIONS p.CO2 mm. Hg tions in the preceding 12 weeks. There is no i 
Fic. 12 change of pCO, prior to labour but during 6 
Relationship calorie intake 24 hours prior to parturition labour there may be a fall which can be signifi- 
to change of pCO, following parturition. cantly correlated with dietary intake. A similar -_ 
* 7 
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TaBLe VIII 
Observations 2-15 Days Post-partum 
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Time 
Observed No. 
Code Post- Observed Mean Maximum Minimum Notes 
partum 2/15 
Days 
1 MDA 11 a 33-9 35°4 32-9 Rise of 5-1 mm. Hg 31 hours after birth. 
Left hospital at 11 days. Did not breast-feed. 
Baby to breast twice only in first day. 
2 GB 130 13 35°5 37-3 33-7 Rise of 3-4 mm. Hg 50 hours post-partum. 
Satisfactory breast-feeding. 
3 EP 159 16 38-8 41-7 36-2 Rise of 4-4 mm. Hg 24 hours post-partum. 
Very satisfactory breast-feeding. 
4IR 177 12 34:3 38-1 32-1 Rise of 3-4 mm. Hg first 24 hours post-partum. 
Satisfactory breast-feeding. 
5 IP 46 11 36-1 40-7 32-8 Rise of only 0-9 mm. Hg 14 hours post-partum. 
Stable level reached 11th day post-partum. 
Premature birth. Expressed milk, quantity in- 
sufficient for baby’s needs. 
6 MPG 17 12 33-7 37-6 30-9 Rise of 1-8 mm. Hg 24 hours post-partum. 
Very satisfactory breast-feeding. 
7 MP 13 13 35-1 38-4 29-6 Rise of 6-2 mm. Hg (in relation to the one pre- 
partum measurement) 43 hours post-partum. 
Very satisfactory breast-feeding. 
8 PM 132 10 31-0 33-8 27-3 Rise of 2-2 mm. Hg 12 hours post-partum. 
Recurrent mastitis. Uneven milk yield. 
9 SP 7 3 33-4 34-1 32-8 Left hospital at 7 days. 
10 MF 61 14 34-5 39-2 30-5 Rise to plateau in 5 days. Secondary rise after a 
further 7 days following transfer Innocenti. 
11 AM 69 14 36-0 37-5 33-4 Steady and swift ascent to stable post-partum 
levels within 100 hours. 
12 SP 72 11 35-8 39-1 32-7 Short plateau for first week. 
13 PD 17 13 34-8 37-0 32-5 Plateau of 35 mm. Hg reached within 48 hours. 
140S 8) 5 30-2 31-5 28-1 


















































524 JOURNAL OF OBSTETRICS AND GYNAECOLOGY | AL‘ 
TaBLe IX cor 
Observations 16th and Following Days Post-partum pos 
. foll 
oiames the 
Code No. Maxi- Mini- : P nor 
Stem Post- Observed Mean —_ ca sD Notes on pCO, Fluctuations in level pCO, sos 
partum 
Days mei 
afte 
2 GB 130 21 38-6 41-4 36-0 2°62 Stable level pCO, First lowering 43rd day 
reached 22nd day accompanied by bloody 
post-partum. discharge. Second 59th 
day accompanied by pink 
discharge. Third 85th day 
no discharge. Thereafter 
no significant variations 
until time of leaving 
hospital 130th day. 
3 EP 159 19 42-3 44-5 39-7 1-34 Post-partum peak Intermittent bleeding 128 
reached 23rd day. days irregular fluctua- 
tions. 
4IR 177 26 39-2 41-4 37-4 1-18 Stable level reached Bloody discharge 134 days, 
19th day  post- On 140th day again dis- 
partum. charge. Irregular fluctua- 
tions. 
5 IP 46 7 40-6 41-0 39-9 0-69 Post-partum stability Para-2—no fluctuations in | __ 
reached 11th day. 46 days. 6 
6 MPG 17 2 36-0 36°3 35-6 Left hospital at 17 
days. No stable level 
yet. Cal 
rela 
8 PM 132 22 37-6 40-4 33-7 1-39 Stable level 24th day. 
10 MF 61 12 37-7 41-5 34-1 1-96 Post-partum peak Included a period of 
12th day. emotional upset due to 
family difficulties accom- 
panied by low pCO,. 
11 AM 69 5 37°3 : 38-4 36°9 0-67 Post-partum stability No marked fluctuation. 
reached 4th day. 
Received special 
diet. 
12 SP 72 16 39-7 41-6 37-0 1-45 Stable level reached No cyclic fluctuations. 
12th day. 
13 PD 17 1 36-9 36-9 36°9 Left hospital 17th day. One marked fluctuation 
No stable level yet. from 35th to 57th day. 
Otherwise stable. 
14 0S 80 22 35-1 38-1 32-2 1-53 Peak 36th day. Some irregular fluctuations. 
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correlation can be obtained with the immediate 
post-partum fall. The rise to normal levels 
following childbirth is strongly influenced by 
the food intake. Following return to normal 
non-pregnant levels of pCO,, irregular fluctua- 
tions of the depth of those described in the 
menstrual cycle appeared approximately 6 weeks 
after birth in 6 of 8 women, but 2 observed for 
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Calorie intake up to end of 4th complete day after birth 
related to rise pCO, by Sth day from pre-partum level. 
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11 and 12 weeks respectively did not show such 
fluctuations. 

The menstrual cyclic fluctuations in pCO, 
are however confirmed in a lactating menstru- 
ating female (8th month of lactation). The 
possible error introduced by occasional vari- 
ations from one hour of day to another in the 
experimental subjects would seem to be small 
as seen in the observations upon 3 controls. 


DISCUSSION 


The comparatively low level of pCO, during 
pregnancy and its progress toward a stable 
minimum during the last trimester has been 
ascribed to the action of progesterone, but 
although the pCO, does decrease until the final 
trimester, there is no evidence that a correspon- 
ding increase takes place in free or bound 
progesterone levels. Furthermore, studies on 
these levels up to one week after parturition 
do not show a decrease to correspond with the 
sharp rise in pCO, observed at that time 
(Forbes, 1951). It seems therefore that although 
progesterone plays a part and possibly a major 
one, it is not the only factor influencing pCO, 
levels. 

With regard to fluctuations during pregnancy, 
we are not able to confirm previous findings 
(Goodland, Reynolds and Pommerenke, 1954) 
that there are significant fluctuations during the 
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final lunar trimester, and our less numerous data 
in the preceding 12 weeks do not suggest the 
presence of fluctuations of any marked degree. 

With regard to the changes during and follow- 
ing labour, the correlations established suggest 
dietary intake as a major factor influencing the 
changes in pCO,. These correlations are con- 
firmed by the steep post-partum rise in subject 
11, who was given a mixed diet of 11,500 calories 
during the 4 days immediately following 
delivery. We have not been able to assess other 
possible factors such as muscular work during 
labour, hormonal influences or increased pro- 
duction of organic acids (by the foetus). How- 
ever, the physiological advantage of an adequate 
mixed diet as soon as possible post-partum is 
evident. 

The findings with regard to milk illustrate 
only the remarkable autonomy of the milk- 
secreting organ. 

The explanation of the lowered pCO, of 
pregnancy and its continuing fall until the final 
trimester, as well as its stability in pregnancy 
remains elusive. There are evident benefits to 
the foetus as, by virtue of the increased breathing, 
there is a rise of approximately 10 mm. Hg in the 
pO, in the mother’s arterial blood. This 
increase will be largely handed on to the level 
of pO, in the arterialized blood of the foetus. 
In the same way, although the maternal level of 
pCO,, because of subsequent mixing after 
passage to the umbilical vein, is not representa- 
tive of the pCO, of blood reaching the respira- 
tory centre of the infant, it still ensures a level 
of pCO, which will not be more than that 
to which the respiratory centre will become 
accustomed in early childhood. - 

Levels of pCO, in the arterial blood or 
alveolar gas of newborn infants are notoriously 
difficult to measure; Clement Smith’s summary 
(1951) of the situation in premature infants 
shows a range of 22-58 (mean 39) and a range 
of pH of 7-18-7-54 (mean 7-31). 

Information may also be obtained indirectly 
by CO, stimulation curves. Studies on such 
responses in adults following acclimatization 
to high altitude have shown increasing response 
to the inhalation of a given concentration of 
CO, as the pCO, falls (Rahn and Otis, 1949). 
In pregnancy Hasselbalch (1912), Loeschcke 
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and Sommer (1944), Doering and Loeschcke 
(1947) have also shown an increased response. 
In newborn infants Cross, Hooper and Oppé 
(1953) have demonstrated a similar augmented 
ventilatory response to the inhalation of carbon 
dioxide. It therefore seems reasonably safe to 
assume that the respiratory centre of newborn 
infants is acclimatized to a level of CO, con- 
siderably lower than the normal adult level of 
38-42 mm. Hg, even despite the mixing of the 
blood which occurs before the foetal respira- 
tory centre is reached. A paper just published 
by Cook et al. (1955) reports the mean arterial 
pCO, in 13 infants aged from 11 to 23 hours as 
31-2 mm. Hg (mean pH 7-43) which confirms 
the indirect conclusions. 

These conditions provide a secondary explana- 
tion for the acidosis of newborn infants. If 
breathing is not sufficient to maintain the 
respiratory centre pCO, at pre-parturition levels 
there will be a movement of the pH of the 
blood toward the acid side until such time as the 
kidneys have compensated. The function of the 
kidneys is known to be limited in early infancy 
and especially in the case of prematures. Adding 
to this the poor function of the respiratory 
musculature of the premature and the greater 
acidosis seen in these cases, there appears to be 
cause to consider the hypothesis formulated 


above as a partial explanation of the acidosis | 


of newborn infants, a condition where the major 
causative factor may be increased production 
of organic acids. It is of interest that colostrum 
contains three times as much sodium as mature 
breast milk and this may be of advantage to the 
electrolyte economy. 

Detailed longitudinal studies of the respira- 
tion of newborn infants from the first 2 or 3 
hours following birth are not available, but it is 
possible that in this period they do attempt to 
maintain ventilation at levels high enough for 
their accustomed pCO,. If so, this might be a 
valuable aid for more complete expansion of the 
lungs. 

However much the raised ventilation and 
altered partial pressures of oxygen and carbon 
dioxide in the mother may be of benefit to the 
foetus, there is as yet no satisfactory explanation 
for the mechanism, which appears to deserve 
further study. 
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SUMMARY 


(1) A 588 series of measurements was made 
of the partial pressure of carbon dioxide in the 
alveolar gas of 16 women during pregnancy 
and in 13 of these during and following child- 
birth. A 64 series of observations was also made 
upon 3 control subjects, one male, one mensiru- 
ating female and one lactating menstruating 
female. 

(2) In pregnant subjects the level of pCO, 
falls steadily to a mean level of 30-32 mm. Hg 
in the final 12 weeks where it remains stable. 

(3) Significant cyclic fluctuations of the pCO, 
were not observed in the last 24 weeks of 
pregnancy. 

(4) The falls in pCO, observed during labour 
have been significantly correlated with the 
calorie intake during the 24 hours prior to 
parturition. 

(5) The falls in pCO, observed subsequently 
to parturition have a significant relationship 
with length of labour and with calorie intake 
during the 24 hours prior to parturition. 

(6) The rise of pCO, to normal levels follow- 
ing parturition is strongly influenced by the 
maternal diet during this period; the more 
adequate the diet, the faster the rise. 

(7) Significant regular fluctuations of pCO, 
levels during the menstrual cycle were observed 
in the 2 female controls. 

(8) On the basis of this experimental work 
and the information at present available upon 
neonatal respiratory physiology, a hypothesis 
has been constructed to account, in part, for the 
condition of relative acidosis of the newborn. 
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STERILIZATION BY DIATHERMY KNIFE TO THE 
FALLOPIAN TUBES PER VAGINAM 


BY 


V. B. GREEN-ARMYTAGE, M.D., F.R.C.P., F.R.C.S., F.R.C.O.G. 
From the Institute of Obstetrics and Gynaecology, Hammersmith Hospital, London 


For reasons medical, psychiatric and eugenic, it 
is not uncommon these days for women after 
two, three or more pregnancies to be referred by 
practitioners toconsultants or out-patient depart- 
ments for the purpose of some technique that 
will eliminate the chance of future conception. 

Burdened with such a case, after due con- 
sultation and the written consent of both 
husband and wife, some surgeons open the 
abdomen and excise the cornual or fimbrial 
portions of the Fallopian tubes; others, 
especially if the patient be seen during the 
puerperium, employ the Madlener Loop 
Technique. 

All such methods have a high incidence of 
success but they do entail a certain amount of 
fear, pain and invalidism. Therefore, provided 
the uterus is of normal size and mobility, the 
vaginal route is preferable, for not only can an 
inch of each tube be removed with ease, but the 
patient has no pain and can return home within 
a few days with infallible freedom from anxiety. 

A short account of this technique was pub- 
lished by me 27 years ago (Green-Armytage, 
1929). With a few modifications it has been 
adhered to since but, as no reference to or 
illustration of this simple method is to be found 
in any extant gynaecological textbook, it may be 
that the following will help the gynaecologist 
confronted with such a problem. 


TECHNIQUE 


With the patient in the lithotomy position and 
the usual vaginal antiseptic precautions, the 
bladder is emptied. With the vulsellum upon the 
cervix, a half c.cm. of pituitrin is injected para- 
cervically or 20-30 ml. of procaine cum adrenalin 
solution submucously. An inverted T or V 
incision is made in the anterior vaginal wall and 


the mucous membrane separated from the 
bladder. A transverse snip is then made in the 
fascia covering the cervix at the level of the 
internal os and the bladder is pushed up under 
the symphysis using finger, gauze or blunt 
scissors. Before opening the utero-vesical pouch, 
it is advisable to insert the two index fingers 
under the bladder not only to loosen its base 
but to abduct the ureters as is done in vaginal 
hysterectomy (Fig. 1). With an anterior retractor 
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Fic. | 
Abducting ureters and loosening base of bladder. 


in position the peritoneum of the utero-vesical 
fold held between two forceps is then incised 
(Fig. 2), the retractor being now placed in 
position under the anterior fold. Using a cat’s 
paw on the anterior surface of the uterus, this 
organ is well deviated to the left of the operator 


529 








530 








Fic. 2 


Incision of utero-vesical pouch which is held vertically 
with forceps before cutting. 


and pulled gently down. The round ligament and 
the left tube at the cornu of the uterus will now 
be seen. One stout artery forcep is then placed 
upon the tube an inch from the cornu and 
another an inch further out (Fig. 3), care being 
taken to observe that the clamped tube has a 
real mesentery which makes it absolutely 
differentiable from the round ligament. With a 
diathermy coagulation knife the portion of the 
tube between the two forceps is amputated, 
particular attention against ooZing being paid 
to the mesenteric edge (Fig. 4). The forceps are 
removed. Then deviating the cat’s paw firmly 
towards the right of the operator the right tube 
and round ligament are located. The right tube 
is then dealt with in exactly the same way as 
described above. No ligatures are necessary as 
no bleeding occurs. The incision in the utero- 
vesical pouch is then sutured with fine catgut and 
the mucous membrane incision closed secundum 
artem. The vulsellum being taken off, a gauze 
plug is put into the vagina so as closely to 
antevert the uterus. A self-retaining catheter is 
inserted. The patient is put back to bed with the 
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Fic. 3 


Two artery forceps in position on left tube with round 
ligament below. 
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Fic. 4 


Tube ends after cutting with coagulation diathermy 
knife and removal. 
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foot of the bed raised until the next morning 
when the plug and catheter are removed. She 
can get out of bed as soon as she desires and can 
go home on the Sth to 6th day. 


COMMENTS 


It has been my custom of late to give these 
patients the day before operation one ampoule 
injection of Penidural as a preventive measure. 
It is possible that the novice might have small 
bleeding from the descendens cervicis artery; 
this can be dealt with by simple ligation. 

Mistakes have been recorded where the 
surgeon has ligated or diathermized the round 
ligaments instead of the oviducts. Such an error 
cannot possibly occur if attention is paid to the 
fact that the tube has a definite loose mesentery 
which permits it to be seen and pulled down right 
into the window of the incision before severance. 
Using a diathermy knife and excising one inch 


of the tube renders the chance of future preg- 
nancy impossible. In a large number of opera- 
tions followed up this has never occurred. The 
reason for raising the foot of the bed and 
acutely anteverting the uterus is to permit 
regression of small intestine from the pelvis and 
so prevent the possibility of adhesions between 
gut and exudate in the area: of diathermization. 
On 3 occasions, 5, 6 and 8 years subsequently, 
laparotomy has been necessary for fibromata 
or ovarian cysts. In no case were adhesions 
visible. 


I have to thank Miss R. McCullough of the 
Photographic Department of the Postgraduate 
Medical School of London, and Mr. F. Saunders 
for transcribing the coloured photographs into 
line drawings for publication. 
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THIS report is based on the records of 201 
diabetic pregnancies (in 176 patients) seen at 
King’s College Hospital since 1949, and this 
series is consecutive to that reported by Peel and 
Oakley (1949) at the 12th British Congress of 
Obstetrics and Gynaecology. We see many 
diabetic pregnancies in the large diabetic depart- 
ment at King’s, which is under the care of Dr. 
R. D. Lawrence and Dr. Wilfrid Oakley. In a 
recent report (1955) my senior colleague Mr. 
J. H. Peel was able to include 298 cases seen 
during the last 11 years. That this is a very 
unusual experience of diabetes as a complication 
of pregnancy may be illustrated by the fact that 
only 14 cases were encountered in 40,923 con- 
secutive deliveries at Queen Charlotte’s Hospital 
and in the district service of that hospital (1940- 
1952). At King’s we have been fortunate in the 
close co-operation between the physicians and 
obstetricians, and also because the department 
of Chemical Pathology under the direction of 
Professor C. H. Gray has been able to undertake 
laborious hormone assays, while Dr. B. S. 
Cardell has studied our failures in the post- 
mortem room. In recent years Mr. J. H. Peel 
has taken particular charge of the diabetic 
obstetric problems, and although I have helped 
in the management of some of the cases I would 
first like to thank him and my other colleagues 
for allowing me to report on their work. 


THE MATERNAL RISK 


Although 122 cases were delivered by 
Caesarean section and 6 by abdominal hystero- 
tomy, and labour was induced in most of the 
others, there was only | maternal death. Even 





* A lecture given before the Glasgow Obstetrical 
Society. 


this single death was due to an avoidable 
accident. At one time it was our practice to give 
a solution of glucose pre-operatively by mouth. 
The patient vomited this solution at the con- 
clusion of a Caesarean operation and inhaled 
some of it. In spite of immediate aspiration of 
most of the fluid she developed a fatal pulmonary 
oedema. It cannot be emphasized too strongly 
that a strong solution of glucose is a dangerous 
pulmonary irritant if it should be accidentally 
inhaled, and it is now our practice to give any 
glucose that may be required before an 
anaesthetic by intravenous injection, and we 
avoid general anaesthesia whenever possible. 

In spite of this overall mortality of one half 
of 1 per cent it would be wrong to imply that 
there is little maternal risk in these cases. Even 
with careful supervision 3 cases were reported 
as being in a state of “pre-coma” on some 
occasion, and severe ketosis was noted in several 
others. The difficulties of control are partly 
due to the lowering of the renal threshold for 
glucose that so often occurs in pregnancy. Not 
only does this render the ordinary control by 
urinary testing unreliable, but it may lead to 
ketosis because of the wastage of sugar. In most 
cases, though not in all, the insulin requirement 
rises during pregnancy, although the dose may 
need to be reduced again in late pregnancy; 
and it must not be forgotten that it often falls 
abruptly in the puerperium. 


In one small group of cases the risk of preg- | 


nancy is very great—those in which albuminuria 
is discovered in very early pregnancy, particu- 
larly those with retinal changes and hyper- 
tension. These cases may not all have the same 
pathological basis, but probably many of them 
are instances of diabetic glomerulo-sclerosis 
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THE PREGNANT DIABETIC 


(Kimmelsteil-Wilson syndrome). Five of these 
cases were seen, and 4 of them were thought to 
be serious enough to justify termination of 
pregnancy before the foetus was viable. If it is 
asked whether these terminations were absolutely 
necessary the fate of the fifth case may be 
mentioned. This pregnancy was allowed to 
proceed, but the patient became extremely ill 
at about the 30th week with increasing hyper- 
tension and gross generalized oedema, and nearly 
lost her life from pulmonary oedema before the 
pregnancy was terminated. 

The maternal risk may also be serious in cases 
of severe essential hypertension in diabetic 
pregnancy. Among 10 such cases there were 3 
cases of concealed accidental haemorrhage at 
about the 30th week, although all fortunately 
survived. 

Since there has recently been some discussion 
(Drury, 1955; Oakley and Peel, 1955) on the 
topic of termination of pregnancy in diabetes it 
may be added that 4 other cases were terminated 
for a different reason, on which there might be 
less agreement. The patients were all severe 
diabetics of many years standing whose disease 
was difficult to control even when they were not 
pregnant, and 3 of them already had living 
children. We feel that only those with limited 
experience of the really severe diabetic will deny 
the occasional justification for termination in 
such cases. 


THE FOkETAL RISK 


In spite of careful control of diabetes the foetal 
mortality remains high. Table I summarizes the 
results. The foetal mortality among cases 
delivered after the 28th week is 28 per cent. Many 
series have been published with worse results, 
and a few with much better results, particularly 
that of Nelson, Gillespie and White (1953) with 
a foetal mortality of only 10 per cent. Priscilla 
White has attributed her excellent results to 
treatment with hormones, and this will be 
discussed later. 

It has been said that there is a high abortion 
rate in diabetes, but it is difficult to obtain 
reliable figures for cases that have had proper 
diabetic care. Barns and Morgans (1948) con- 
cluded that the rate was not significantly differ- 
ent from that seen in non-diabetic women. In 
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TABLE I 
Per 
Cases out 
Single Pregnancies—198 cases 
Pregnancy terminated .. “a 8 
Spontaneous abortion .. ii 7 
Stillbirth .. te " sits 21 
Neonatal death .. ée =e 30 
Alive a = $a a 
Total foetal mortality in single 
pregnancies aa oe wi 33 
Foetal mortality in cases delivered 
after the 28th week .. a 28 


Multiple Pregnancies—3 cases 
Twins, abortion .. a fo | 
Twins, alive i na a 1 
Triplets, one alive ia oa 1 





this series 8 cases of spontaneous abortion were 
recorded (although others may have occurred 
in these patients), a rate of only 4 per cent. All 
of these took place between the 16th and 28th 
week of pregnancy, and one occurred during 
“‘pre-coma’’. Although it is possible that 
diabetes is an occasional cause of late mis- 
carriage there is little evidence to suggest that 
it is a common cause. Most miscarriages in 
diabetics have some other cause. 


THE WEIGHT OF THE FOETUS AND PLACENTA 


Before we come to consider this disastrous 
foetal mortality of 28 per cent, and to discuss 
the possible cause for it, we may first refer to 
the abnormal appearance of these diabetic 
infants. The most striking thing about them is 
their large size. Table II shows this, and there 
were many instances of very large children in 
this series, such as one of 10} pounds delivered 
at the 36th week. Although Cardell stated in 
1953 that excessive growth does not occur until 
after the 28th week, the present results suggest 
that it starts much sooner, and Dr. Cardell tells 
me that he now thinks this is the case. No 
relationship between the stillbirth and neonatal 
death rates was evident. 

At birth the diabetic infant has a very 
characteristic bloated appearance. A foetus of 
36-weeks gestation reminds one of an overfed 
2 months old infant. In theory the excessive 
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TasLe Il 





Average Weights of Diabetic 
Infants Average Normal 
— Weights 
Maturity Number Average (Streeter) 
in Weeks of Cases Weights 











pounds ounces pounds ounces 


24 1 2 0 l 6 
26 1 2 6 
27 1 3 12 
28 2 5 
30 I 3 2 
31 2 3 2 
32 3 3 15 3 ll 
33 5 5 7 
34 8 6 2 4 9 
35 28 6 15 
36 90 7 10 5 8 
37 24* 6 8 6 0 
38 7 7 5 6 8 





* These were the milder cases of diabetes. 


weight could be due to fat, fluid retention, or 
general overgrowth. Cardell (1953) studied the 
morphology of these infants and he found that 
they had a normal ratio between weight and 
length, and concluded that the extra weight was 
not mere fat. He also studied the weight loss 
after birth, and, although there is some abnormal 
fluid retention in diabetic infants, so that they 
have a large immediate weight loss, this is not 
enough to explain their high birth weight. 
Cardell found that the weights of the various 
organs of these infants were proportional to the 
total body weight, and that bone structure was 
normal. He concluded from all these facts that 
the foetus shows a general overgrowth, rather 
than an abnormal accumulation of fat or 
retention of fluid. 

The size of the placenta is also striking. The 
placenta was weighed carefully in 82 cases in 
this series. It is well known that the weight of the 
foetus is related to that of the placenta, but in 
these diabetic cases the placenta weighed 25 per 
cent of the foetal weight on the average. Most 
of the cases were delivered at the 36th week, 
and the expected figure at that time would be 
17 per cent. In 31 of these cases the placenta 
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weighed more than 2 pounds, in 3 cases more 
than 3 pounds, and in one case no less than 4 
pounds. 

There have been few histological studies of 
the diabetic placenta, and indeed it is not easy 
to study such a large organ. Cardell (1953) 
found no abnormality in 12 cases, and in that 
he agrees with Reis, DeCosta and Allweiss 
(1950) and Warren and LeCompte (1952). On 
the other hand McKay (1952) reported that the 
placenta showed oedema of the stroma of the 
larger villi, and unusual prominence of the 
cytotrophoblast. Placental studies are urgently 
needed, as the explanation of the intra-uterine 
deaths in diabetes may thus be found. In 
this series no relationship between the size of 
the placenta and the foetal outcome was 
apparent. 

The reason for the overgrowth of the placenta 
and foetus in diabetic pregnancy is unknown, 
although there is much indirect evidence to 
suggest that it is due to the growth hormone of 
the maternal pituitary gland (Barns and Swyer, 
1952). In this connexion much has been written 
about the now well attested facts that infants 
born to diabetic mothers in the years before their 
disease becomes evident are overweight, and that 
there is a high foetal mortality in this pre- 
diabetic state. Peel and Oakley (1949) collected 
237 such cases and reported that the infant 
weighed more than 10 pounds in 27 per cent of 
these, and that there was a foetal loss of 23 per 
cent. In the present series 26 patients had been 
pregnant before they developed diabetes, and 
had had 56 pregnancies between them, which 
suggests that their fertility was not impaired. 
Among these 56 pregnancies there were 12 mis- 
carriages, and 11 stillbirths and neonatal 
deaths. The subsequent histories of these 
patients after their diabetes was diagnosed was 
no less disastrous. In 36 pregnancies they suffered 
4 miscarriages, and 10 stillbirths and neonatal 
deaths. However, it is quite wrong to think that 
all diabetic patients give such histories. About 
two-thirds of our patients are known to be 
diabetic before they reach the age of child- 
bearing, and even in the remainder the histories 
are extremely varied, and it may turn out that 
more than one factor is concerned in the foetal 
overgrowth and mortality. 
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THE PREGNANT DIABETIC 


HyYDRAMNIOS 


Another striking clinical feature of these cases 
is hydramnios. This was recorded in 48 per cent 
of single pregnancies, and probably occurred in 
many more. Table III shows the time at which 


TaBLe III 
Stage of Pregnancy at which Hydramnios was 
First Noticed 





Weeks 
No. of cases 


20 24 26 28 30 32 34 36 Unstated 
4 5 6 14 11 18 17 8 + 





hydramnios was first recorded during pregnancy, 
but the observations are incomplete as many 
cases were not examined from this point of view 
until after the 30th week. It will be noted that the 
excess of fluid starts to accumulate at an early 
Stage in many of the cases. The average weight 
of the infants born in the cases with hydramnios 
was 8 pounds, compared to 7 pounds | ounce in 
the other cases. We have a strong clinical 
impression that the discovery of hydramnios is a 
sinister sign, betokening a higher risk of foetal 
death, but there is no statistical proof of this in 
our figures. The explanation for the accumula- 
tion of liquor is unknown. The fluid contains 
fair quantities of glucose, but usually far less 
than that in the maternal blood and slightly less 
than that in the foetal blood (Table IV). There 


TABLE IV 


Concentration of Glucose 
(mg. per 100 ml.) 














Maternal blood Cord blood Li 
‘ iquor 
(at time of < 
aanseenddl Artery Vein seeaes 
308 167 214 156 
295 190 210 101 
285 129 167 108 
250 182 196 138 
240 230 256 133 
222 127 158 105 
200 133 145 143 
182 125 130 138 
154 115 117 133 
116 55 63 61 
111 55 78 80 
90 78 102 101 


was no obvious relationship between the sugar 
content of the fluid or blood and the degree of 
polyhydramnios. The intra-uterine pressure 
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appears to be normal in these cases, as it usually 
is in cases of chronic hydramnios. The diabetic 
foetus seems to swallow normally. It was not 
possible to show any relationship between 
hydramnios and hypertension in these cases. 


STILLBIRTHS 


We may now turn to the main unsolved 
problem in these diabetic cases—the cause for 
the high foetal mortality. Table V sets out the 


TABLE V 


Stillbirths 
(20 Cases) 





Intra-uterine deaths (macerated)—11 cases 
Essential hypertension may have caused or 
contributed to death in 3 of these cases. 


Fresh stillbirths—9 cases Cases 

Essential hypertension and accidental 

haemorrhage ‘ Ps Sa Ket ae 
Anencephaly ce as im 24 
Tentorial tear (forceps delivery) pede 
Rupture of Caesarean scar 1 
Spontaneous onset of premature labour 

(29 and 32 weeks) =e aes os oe ae 
Cause not known 2 

(1. Caesarean section at 35 weeks, infant 6 ‘pounds 


4 ounces. 
2. A.R.M. for mild hypertension at 35 weeks, 
infant 6 pounds 0 ounces.) 





cases of stillbirth, and we will consider the 
neonatal deaths later. The group of fresh 
stillbirths requires little discussion, although 
diabetes may have contributed to several of 
these deaths. For example, the tentorial tear 
may have occurred because of the large size of 
the infant (9 pounds 4 ounces), the Caesarean 
scar was that of a previous operation for 
diabetes, and one of the cases of premature 
labour occurred during diabetic pre-coma. The 
group of macerated stillbirths is more myster- 
ious. If cases of diabetes are left to go to full 
term the foetus not infrequently dies in utero 
during the last 4 weeks of pregnancy. On the other 
hand if the infant is delivered prematurely there 
is a considerable risk of neonatal death. The re- 
lative frequency of these two modes of death will 
depend on the obstetric management, and since 
most of these cases were delivered at about the 
36th week the stillbirth rate in this series is 
relatively low. All the intra-uterine deaths 
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recorded here occurred between the 32nd and 
36th weeks of pregnancy, and because of our 
policy of delivery at about the 36th week we 
cannot state the risk of intra-uterine death after 
that time. The assessment of this risk is of great 
practical importance, as it has been asserted 
that the risk of premature delivery outweighs 
the risk of intra-uterine death from diabetes. 
The only evidence that can be offered on this 
important point is that which Peel and Oakley 
collected in 1949 from other clinics in which 
more cases were left to continue beyond the 
36th week. This evidence suggested that the 
intra-uterine death rate increased after the 36th 
week (Table VI). Peel and Oakley also main- 
tained that the neonatal death rate was not much 


TaBLe VI 


Intra-uterine Deaths 
(From Peel and Oakley, 1949) 





Week of 
pregnancy 30-31 32-33 34-35 36-37 38-39 40 
Number 
of deaths 3 8 11 24 22 17 





reduced by deferring delivery from the 36th 
week until full term, and our practice has been 
based on these opinions. It may be worth adding 
here that White still practises early delivery, in 
spite of her belief in the value of hormonal 
treatment. 

Many theories have been put forward to 
explain these intra-uterine deaths. Post-mortem 
examination of the macerated foetus is usually 
of little help, and theories have to rest on 
clinical observations. If control of the diabetes 
is poor the number of intra-uterine deaths is 
increased, perhaps by 20 per cenf, but even with 
good control not all these deaths will be 
prevented. 

Congenital abnormalities may be slightly 
more frequent in diabetic than in non-diabetic 
pregnancies, but such abnormalities are seldom 
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gross enough to cause intra-uterine death, and 
the malformed foetus is usually born alive. 

The treatment of these cases with oestrogenic 
hormones was originally based on the theory 
that death of the diabetic foetus is due to late 
toxaemia of pregnancy, and on the belief that 
such toxaemia could be prevented by giving 
oestrogens and progesterone. We will discuss 
the hormone treatment later, but must first ask 
the incidence of hypertension and albuminuria 
in diabetic pregnancies. Many uncritical reports 
which do not differentiate between various types 
of case have been published. In the present 
series of 198 single diabetic pregnancies there 
were 46 cases of albuminuria or hypertension 
(blood pressure exceeding 130/80 mm.). Table 
VII shows these cases. 

There were 31 cases in which hypertension or 
albuminuria was first observed after the 30th 
week of pregnancy, and so far as can be made 
out these were all cases of mild pre-eclamptic 
toxaemia, although one case had a post-partum 
eclamptic fit. All these cases were delivered after 
the 35th week, and the average weight of the 
infants was 7 pounds 8 ounces in the cases with 
hypertension alone, and 7 pounds 2 ounces in 
the cases with albuminuria. Five stillbirths 
occurred, but 2 of these were from other 
obstetric causes. 

There were 15 cases in which albuminuria or 
hypertension was discovered before the 30th 
week. In 5 of these severe albuminuria was 
found in the very early weeks, with retinitis 
and hypertension, and these were thought to be 
cases of diabetic glomerulo-sclerosis, although 
the diagnosis between that condition and type 
II nephritis is very uncertain. These cases have 
already been mentioned, and obviously carry 
a very serious prognosis. The other 10 cases were 
thought to be cases of essential hypertension, 
and among these there were 3 cases of concealed 
accidental haemorrhage at about 30 weeks, 


TaBLe VII 





Hypertension or albuminuria first discovered 


Albuminuria or Hypertension 


after the 30th week of pregnancy .. 31 cases 3 stillbirths attributed to pre-eclampsia. 
Pre-existing essential hypertension 10 cases 5 stillbirths (3 due to accidental haemorrhage) 
Probably diabetic glomerulo-sclerosis .. 5 cases 4 terminated 


(Kimmelsteil-Wilson) 
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THE PREGNANT DIABETIC 


another foetus died in utero, and there was a 
neonatal death from unknown cause. 

It will be seen that the foetal prognosis is 
very bad in cases in which albuminuria is found 
in early pregnancy, and also in the cases of 
essential hypertension; but on the other hand 
late pre-eclamptic toxaemia is not a common 
cause of intra-uterine foetal death. It is recog- 
nized that the distinction between essential 
hypertension and pre-eclampsia is sometimes 
difficult—perhaps the thought is better expressed 
by saying that the prognosis is bad in cases with 
any evidence of pre-existing vascular or renal 
disease, but that in the other cases the foetal 
risk is not great. There was no evidence of 
hypertension or of albuminuria in 8 out of 11 
instances of late intra-uterine foetal death, and 
it is certainly not possible to attribute the high 
mortality in diabetic pregnancies to this cause. 

We are left with the possibility that many of 
these intra-uterine deaths are due to anoxia. 
It is interesting that in 1942 Lawrence and 
Oakley suggested that the diabetic foetus 
perished because it is postmature, in the sense 
that its development is abnormally accelerated, 
and modern theories about the inadequacy of the 
postmature placenta come to mind. The large 
size of the placenta in many of these cases has 
already been mentioned, but the significance of 
this fact is obscure. Following up Walker and 
Turnbull’s (1953) suggestion that the haemo- 
globin level of the foetus is an index of its oxygen 
supply, Peel and Lewis have been investigating 
the haemoglobin concentration and oxygen 
saturation of the cord blood at birth in diabetic 
infants. All that can be said so far is that the 
haemoglobin level is often as high at 36 weeks 
as would be expected at full term, which suggests 
that there may be some intra-uterine anoxia. 
The rate of pregnanediol excretion in late preg- 
nancy is also being studied. It is suggested that a 
fall in the urinary output of pregnanediol may 
be a warning of impending failure of placental 
function, but this test is at present both empirical 
and in need of further confirmation. 


NEONATAL DEATHS 


In this series there were 30 neonatal deaths. 
When and how do these infants die? The 
tragedy usually follows the same pattern. Most 
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of our cases have followed Caesarean section, 
but that is probably only because that has been 
the commonest method of delivery. The child is 
delivered together with the usual flood of liquor. 
Its immediate condition is excellent and it 
usually cries at once. Often large quantities of 
fluid are aspirated from the air passages, and 
gastric aspiration yields unusual quantities of 
fluid. All goes well for a time, but after a few 
hours respiratory distress begins, with successive 
cyanotic attacks, each of which becomes more 
severe until circulatory failure occurs. This mode 
of death was seen in 23 out of 30 cases, and in all 
those in which an autopsy was performed 
absorption atelectasis was found, due to hyaline 
membrane formation in the air passages. The 
average time from birth to death was 13 hours, 
and the shortest time was 3 hours. All but one 
of the deaths occurred within 24 hours. In these 
cases any cyanotic attack is a very sinister sign, 
and it is almost certain that an infant who has 
several attacks will die. It seems impossible to 
predict which infant will develop hyaline 
membrane, though there is a vague suspicion 
that its formation is more likely if large quantities 
of liquor are inhaled. In this series the incidence 
of death from hyaline membrane formation was 
11 per cent in cases delivered vaginally and 13 
per cent in cases delivered by Caesarean section, 
so that the membrane formation was not 
obviously related to the method of delivery. 
Oxygen has not been used unduly often or in 
unnecessary concentration. 

Five neonatal deaths were due to severe 
congenital abnormalities, but the pattern of 
these abnormalities varied greatly. It is not 
certain that the incidence is higher in diabetic 
than in non-diabetic cases. 

The 2 remaining neonatal deaths were due to 
intracranial injury during vaginal delivery, and 
the large size of the infants must be a factor 
increasing the risk of this accident. 

Some authors have maintained that the 
neonatal deaths of diabetic infants are due to 
hypoglycaemia, and this point was investigated 
in this series. Table VIII shows the results. In 
nearly all these infants the blood sugar con- 
centration reached a low level at 2 hours after 
birth, but was commonly normal by 24 to 48 
hours, although there was some instability in 
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TasLe VIII 
Concentration of Glucose 


(mg. per 100 ml.) 





Blood Sugar of Infant 











Case Maternal Cord Blood Glucose Deitintinn 
Number Blood Age Vein Hours after Birth Given _eneaens 
sad +1 2 12 24 48 
1 234 285 51 47 96 55 46 72 Normal 
2 240 230 256 ° 147 27 33 32 40 16 Normal 
3 285 206 232 105 30 42 57 83 20 Yes Normal 
4 200 220 57 16 66 174 80 78 Yes Normal 
5 295 190 210 117 40 82 Died 
6 250 182 196 —_ 32 57 111 75 104 Normal 
7 240 174 200 115 47 103 135 237 85 Yes Normal 
x 308 167 214 87 20 108 53 60 54 Yes Normal 
9 256 162 206 124 70 78 65 73 Yes Difficult 
10 200 133 145 91 26 48 32 Normal 
11 285 129 167 80 27 33 — 106 53 Yes Normal 
12 222 127 158 111 59 89 154 44 90 Yes Difficult 
13 182 125 130 81 47 54 — 37 80 Yes Normal 
14 154 115 117 136 100 135 78 Difficult 
15 117 115 83 49 — — 72 Normal 
16 168 95 117 39 24 69 58 46 Yes Normal 
17 84 111 40 —_ _ 111 78 Yes Normal 
18 82 87 12 0 54 49 57 Normal 
19 90 78 102 63 45 77 58 54 80 Yes Normal 
20 61 51 28 33 Died 
21 116 55 63 51 45 72 69 70 Normal 
22 111 55 78 52 69 78 59 55 Yes Normal 
23 125 35 44 16 32 35 76 57 Normal 





the level. Death or difficulty in the establishment 
of respiration seemed to be unrelated to the 
blood sugar levels, and the postnatal adminis- 
tration of glucose made little difference. 

Estimations of the potassium and sodium 
concentrations in the blood of some of these 
infants are now being made, and, although the 
preliminary results show little abnormality, 
more work needs to be done before any firm 
statement can be made. ; 

Our chief problem in attempting to improve 
these results is the prevention or treatment of 
hyaline membrane formation. Both the chemical 
nature of the membrane and the cause of its 
formation are disputed. The formation of the 
membrane has been attributed to conglutination 
of squamous cells in inspired liquor, and the 
volume of fluid that gets into the air passages 
of some of these infants is certainly impressive. 


DIABETIC MANAGEMENT 


After this somewhat gloomy account of our 
failures, and revelation of our ignorance, we 


may now attempt to discuss the management 
of these cases. It is obvious ti.at expert and 
careful diabetic care is essential, and this is most 
effective in a special clinic where the physician 
gains experience of a number of cases of this 
type, and which can be run in conjunction with 
the antenatal clinic. Antenatal admission of 
these patients is frequently required both for 
stabilization of their diabetes and for the super- 
vision of hypertension or albuminuria, and 
sometimes for the treatment of other compli- 
cations such as monilial vaginitis. Expert 
diabetic care of the mother is also required 
during labour and the puerperium; and the 
newborn baby of the diabetic always requires 
special care, in which skill and experience 
count for as much as theoretical knowledge. 
On the diabetic side several factors need 
consideration, such as the duration and severity 
of the disease, the ease with which it can be 
controlled, and the possible presence of other 
diabetic complications such as glomerulo- 
sclerosis or arteriosclerosis. At King’s College 
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THE PREGNANT DIABETIC 


Hospital we have never been able to show any 
relationship between the duration of the disease 
and the foetal prognosis (Table IX). Oakley 
(1953) reported an even larger series with still 
more uniformity between the results in each 
group. White (1949) reached an entirely differ- 
ent conclusion—she found that the foetal 
mortality increased progressively with the dura- 
tion of the disease, and that it reached 80 per 








TABLE IX 
Duration of Diabetes* and Foetal Mortality 
Duration of Number B - Foetal 
Diabetes of Cases Deaths Mortality 
Per cent 
0-4 years... 45 12 27 
5-- 9 years = 46 10 22 
10-14 years pia 28 11 39 
15-19 years =e 28 11 39 
20 or more years 14 3 22 
161 47 29 





* Cases in which the duration was uncertain were 
omitted. 


cent in cases of more than 20 years standing. 
It is difficult to offer any explanation of this 
discrepancy. We have not found that the foetal 
mortality is affected by the severity of the 
disease, as judged by the insulin requirement, 
but cases which have been difficult to stabilize 
and to keep in control seem to have been less 
satisfactory than the others: Dr. Oakley has 
recently reviewed 54 of our recent cases, and 
judged their diabetic control by sharply critical 
standards. All the cases have been seen at 
frequent intervals during pregnancy, but only a 
proportion of them were admitted. In 44 cases 
the control was judged to be good and in this 
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group there were 9 foetal or infant deaths (20 per 
cent). In 10 cases the stabilization or control 
was less effective, and there were 7 deaths in this 
group (70 per cent). It is possible that our 
results might be improved if we were to admit 
more cases from the 32nd week onwards, so 
that daily or even hourly observation is possible 
in the diabetic clinic, and so far as our accom- 
modation will allow this policy is being applied,. 
certainly to all the difficult cases. 

We have already mentioned the high maternal 
risk and poor hope of foetal survival in cases 
with renal or vascular disease, so that termina- 
tion is sometimes well justified. Nelson, Gillespie 
and White (1953) stress the poor prognosis in 
cases with any vascular complications. 


TREATMENT WITH OESTROGENS AND 
PROGESTERONE 


It has been stated that there is a low blood 
level of oestrogens, and a relatively low excretion 
of pregnanediol in these cases, with an unduly 
high excretion of chorionic gonadotropin. It is 
claimed that the administration of oestrogen 
and progesterone in large doses during preg- 
nancy will reverse these abnormal findings, and 
also reduce the high foetal mortality. The report 
of the Medical Research Council (1955) trial 
in which 9 centres co-operated has now been 
published. Cases were admitted at random to 
the trial and to serve as controls. The results are 
summarized in Table X, and it will be seen that 
there was no significant difference between the 
treated and untreated cases. No difference could 
be found when the cases were subdivided accord- 
ing to parity, maturity at delivery, or according 
to the efficiency of diabetic control. The 
incidence of toxaemia was the same in the two 


groups. 


TABLE X 


Results of the Administration of Stilboestrol and Ethisterone During Diabetic Pregnancies 
(Medical Research Council, 1955) 





Treated Cases 


Control Cases 





Number of cases ea 72 

Average weight of foetuses 7 pounds 4 ounces 7 pounds | ounce 
Average maturity at delivery .. 36-0 weeks 36°4 weeks 
Stillbirths & 11-8 per cent } : 9-7 per cent } , 

Neonatal deaths 10-5 per cent 22-3 per cent 13-9 per cent 23°6 per cont 
Abortions 8-0 per cent 8-3 per cent 
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Estimations of the pregnanediol excretion in 
these cases were made. The mean level in cases 
in which the foetus died did not differ from 
the mean level in cases in which the foetus 
survived, but there was a fall in late pregnancy 
in those cases in which foetal death later 
occurred. The administration of hormones 
raised the average excretion of pregnanediol, 
but, as we have already seen, did not affect the 
outcome. We must conclude from this investi- 
gation that hormone treatment does not affect 
the foetal mortality, but estimations of preg- 
nanediol excretion may perhaps be useful as an 
index of placental function, and as a warning 
of the possibility of intra-uterine foetal death. 
The fine results of Nelson, Gillespie and White 
(1953), which have not been equalled in a large 
series, must be presumed to be due to other 
factors, including first-class diabetic and obstetric 
care. 

OBSTETRIC MANAGEMENT 


A very important question to ask is whether 
the foetus should be delivered before full term. 
So far this has been our policy. We feel that, 
although we might have fewer neonatal deaths 
if we let our cases go on longer, yet the increased 
intra-uterine loss would outweigh the gain. It 
cannot be said that the issue is settled, nor is the 
best time for early delivery agreed. We have 
hitherto recommended Caesarean section for 
nearly all cases that have not had a vaginal 
delivery previously. if labour is induced in a 
first pregnancy there is an indeterminate interval 
before the onset of labour, particularly if 
induction is required before the 36th week. 
During labour delay may occur, or anaesthesia 
may be required at short notice for operative 
delivery, and during the whole of this time 
diabetic control may be most difficult if the 
patient is not taking her usual meals or is 
vomiting. On the other hand, induction is 
usually easier in a patient who has had a 
previous vaginal delivery, and labour is easier. 
It has been said that the risk of hyaline mem- 
brane formation is higher in cases delivered by 
Caesarean section, but this was not the case in 
this series. The large size of the diabetic foetus 
slightly increases the risk of vaginal delivery; 
there were 3 foetal deaths from intracranial 
haemorrhage. 
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Caesarean section was chosen for about a 
third of those who had had a previous vaginal 
delivery, for about three-quarters of the primi- 
gravidae, and for nearly all those patients who 
had had a previous Caesarean section. This was 
not because of fear of rupture of the Caesarean 
scar, although there was one case of scar rupture 
in this series, but because after section in a first 
pregnancy the patient is in effect a primigravida 
as regards diabetic control during delivery. 
Although the foetal mortality was lower in the 
Caesarean cases the numbers in each category 
are too small for reliable conclusions to be 
drawn from them. It may be worth noting that 
in 11 out of 46 cases in which induction was 
attempted by artificial rupture of the membranes 
Caesarean section was eventually performed 
because of foetal distress, delay in labour, or 
failure of labour to start. We are now using 
a pitocin drip in addition to rupture of the 
membranes in many of the cases that we induce. 

Whatever the method of delivery the infant 
will require special care. Someone must be ready 
to aspirate fluid from the air passages and 
stomach immediately after delivery, and suitable 
oxygen equipment must be available. Although 
the immediate condition of the infant is good 
a constant watch must still be kept on it for at 
least 24 hours. We usually nurse the unclothed 
infant in an incubator, in which oxygen flow, 
temperature and humidity can be controlled. 
Sometimes oxygen is required by gastric or 
intratracheal tube, but the possibility that 
the excessive use of oxygen may increase the 
risk of hyaline membrane formation must be 
borne in mind. We do not believe that the 
administration of glucose to these infants 
affects the outcome, but feeding difficulties very 
often arise because many of the babies are so 
lethargic that breast feeding fails. Particular 
care is required to avoid infection, and staphy- 
lococcal infections appear to be more common 
among these infants than among other infants. 


I would like to thank my colleagues, especially 
Mr. John Peel, for allowing me to make use 
of their work as a basis for this report. We hope 
that this description of our difficulties and 
problems will stimulate others to help to find 
the answers to some of them. 
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THE FOETAL PLACENTAL CIRCULATION 
Part I1]—The Anatomy of the Cotyledons 


BY 


J. M. CRAWFORD, M.B., D.P.H., M.R.C.O.G. 
Obstetrician and Gynaecologist 
Lanark County Area 


From the Research Department, Royal Maternity and Women’s Hospital, Rottenrow, Glasgow 


INTRODUCTION 


IN a previous article (Crawford and Fraser, 
1955) it has been shown that the foetal placental 
circulation can be studied after a selective 
digestion of the placenta with trypsin. 

Using this technique the gross anatomy of the 
placental circulation was described in a sub- 
sequent article (Crawford, 1956). In the present 
communication it is proposed to describe the 
anatomy of the cotyledons in detail. 


THE METHOD OF DESCRIPTION 


The structure of a cotyledon is not easy to 
describe, in part because it is complicated, and 
in part because it is a three-dimensional struc- 
ture, and its relationship to neighbouring 
cotyledons must also be described at the same 
time in order that a complete picture of placental 
anatomy is presented. The method adopted tries 
to overcome the above difficulties by describing 
a cotyledon as if it had already been separated 
from its neighbours, dissected completely and its 
constituent structures laid bare. When the 
cotyledon has been described, ‘its constituents 
will be assembled and considered as a whole 
and integrated structure. 


THE ORIGIN OF THE COTYLEDON 


A cotyledon can be defined as that portion of 
the foetal placental circulation which will bear, 
at the termination of its smallest vessels, the 
capillaries. 

Apart from the investing chorion around the 
larger vessels and the mesoderm and covering 
syncytium, which is present peripherally, the 
cotyledon is composed of a system of dividing 


and sub-dividing arteries and veins, the divisions 
becoming more complicated and numerous as 
the periphery is reached. 

A cotyledon can be formed in a number of 
ways. The most obvious method is for a branch 
of the superficial arterial vessels on the foetal 
chorion to perforate the chorion and pass down- 
wards into the placenta. This perforation may 
occur quite suddenly when the artery turns 
through a right angle and passes through the 
chorion. In some cases the artery descends more 
gradually into the placenta. The accompanying 
vein, as a rule, leaves the chorionic surface with 
the artery. The cotyledons formed in this manner 
are usually large, but it has already been shown 
(Crawford, 1956) that small superficial arterial 
branches arise laterally from the major super- 
ficial vessels and, accompanied by veins, per- 
forate the chorion and form small cotyledons. 
Again, deep branches arise directly from the 
maternal surface of the superficial vessels and 
pass down, at once, into the placenta. The 
cotyledons so formed are usually of middle size 
but they can be almost as large as any formed 
from the major vessels. Finally, small cotyledons 
arise from the main cotyledonary vessels either 
before they divide or from the subsequent 
divisions. These small cotyledons are pre- 
sumably analogous to the small cotyledons 
which are derived superficially and are very 
numerous. 

It will be seen that cotyledons are in three 
sizes. The least numerous are the very large 
cotyledons, the next in order are the medium 
sized cotyledons, and the most numerous are the 
small cotyledons. 

The small cotyledons continue to be formed 
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THE FOETAL PLACENTAL CIRCULATION 


even after the divisions of the cotyledonary 
vessels have begun, and it is uncertain whether 
to regard them as separate cotyledons or just 
part of the general branching effect. These 
formed initially are usually separate from the 
main cotyledon by an appreciable interval and 
have been regarded as separate cotyledons. The 
author has counted more than 200 separate 
cotyledons without feeling that the count was 
exhaustive. Of this number 50 could be regarded 
as large and perhaps 10 of these really large. The 
greatest concentration of cotyledons appears to 
be in the peripheral and mid zones of the 
placenta but the central region could not be 
regarded as notably deficient in cotyledons. 

A feature of the artery and vein supplying 
cotyledons is the manner in which an artery or 
vein will describe simple spirals over one 
another in order to run side by side. The spiral 
is simple, consisting of one or two turns. The 
spiralling is not by any means general and most 
arteries and veins run side by side in character- 
istic fashion. 


THE STRUCTURE OF THE COTYLEDON 


A large cotyledon will be described in detail 
and thereafter compared with a small cotyledon. 

The large cotyledon extends to the maternal 
decidua and takes part in the fixation of the 
placenta. The artery and vein running to the 
cotyledon may be 2-3 cm. in length and usually 
lie side by side and are firmly invested in 
chorion. Sometimes the spiralling effect already 
described may be seen. Before and after the 
primary division small arterial and venous 
branches arise and pass to small independent 
cotyledons. 

The main vessels now divide into two or more 
primary divisions and arteries and veins divide 
simultaneously. This division and the sub- 
sequent ones occur as a regular dichotomy. 
Small branches, supplying cotyledons, arise 
laterally at all levels but they do not obscure the 
pattern of a regular and repeated series of 
divisions. The primary divisions pursue inde- 
pendent courses outwards and have the effect 
of partitioning the cotyledon into a series of 
sub-cotyledons. This effect is intensified when 
the primary divisions become secondary divi- 
sions and again tertiary divisions. The whole 
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cotyledon is now of considerable size and clearly 
partitioned into a number of sub-cotyledons. 
The veins and arteries run side by side as before 
and divide simultaneously. The vessels have 
now the calibre of arterioles and venules and 
these bear as lateral projections the capillary 
loops, each capillary loop, in life, being enclosed 
in a finger-like villus. The detailed anatomy of 
the villi and capillaries will be described in a 
subsequent article. Figure 1 illustrates the 
division of a cotyledon into its sub-cotyledons. 

During the dissection of the cotyledon it is 
apparent that, although the sub-cotyledons are 
separate structures, there is considerable ad- 
hesion between them and small branches can be 
seen intermingling at their common related 
surfaces. These adhesions can be readily separ- 
ated by blunt pressure and there is no evidence 
of vascular connexion between such branches. 
The sub-cotyledons are related to each other in 
rather a complicated fashion and this will be 
described later. The nature of the “‘adhesion” 
has not yet been subjected to detailed study but 
appears to be both an intermingling of the 
smallest vessels and syncytial adhesion. 
Whether the vessels come into close contact 
with each other or remain separated by the usual 
layers of chorionic epithelium is not yet clear, 
but it seems likely that the normal separation is 
maintained. 

A cotyledon, in sagittal section, is seen to have 
a triangular form. The apex is at the chorion and 
the broad base against the decidua. The bulk of 
the capillaries are borne at the base and along 
the two sides. The vessels of the sub-cotyledon 
are comparatively free from villi until these basal 
and lateral areas are reached. Viewed from above 
a cotyledon could be regarded as a cone with 
the apex towards the chorion. These features are 
illustrated in Figure 1. 

The sub-cotyledons number at least four in the 
average cotyledon, and usually more than four. 
They also show an intermingling of their own 
smaller and terminal branches. This is illustrated 
in Figures | and 2. By careful dissection these 
branches can be separated and are without 
suggestion of any vascular connexion between 
them. 

The bulk of the cotyledon is increased by 
projections of adjacent sub-cotyledons into its 
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substance, and these may penetrate quite deeply. 
The projections can be separated from the 
cotyledon but there are obviously adhesions due 
to intermingling of smaller villi at the common 
and related surfaces. The initial task of separ- 
ating cotyledons is essentially the separation of 
these projections from the main cotyledon. 

In contrast, the small cotyledons never reach 
the decidua. As already described they are much 
more numerous and, whether derived super- 
ficially or from the cotyledonary vessels within 
the placenta, show a much simpler structure. 
The main vessels divide into sub-cotyledons, as 
before, but usually arterioles and venules are 
produced after one or two divisions. The entire 
cotyledon is quite small and may measure as 
little as 1 cm. in length. The terminal vessels 
intermingle with each other, with adjacent small 
cotyledons and with the sub-cotyledons of 
adjacent large cotyledons. In addition, since 
they are so near to the chorion, many of these 
small cotyledons show a firm adhesion to this 
structure. 

It is evident that in life the placenta, both in 
depth and width, is filled with the vessels of the 
cotyledons. The small cotyledons are by far the 
most numerous, but in terms of actual bulk the 
large and very large cotyledons will occupy most 
of the space within the placenta. These large 
cotyledons, in contrast to the smaller ones, reach 
the decidua and it has been shown that the bulk 
of the small vessels bearing villi are present at 
the periphery of the cotyledon, i.e., that is, at 
the decidua and along the external surface of the 
cotyledon. This implies that the concentration 
of villi diminishes away from the decidua and 
will be least under the choriop. There is no 
empty space within the placenta as can be seen 
by examining a fresh placenta but in terms of 
actual concentration of villi the number will be 
least below the chorion. The bare areas of 
chorion on the maternal aspect after digestion 
are primarily due to the separation of the smaller 
cotyledons from the chorion but their existence 
does underline the fact that the concentration 
of vessels is less below the chorion than else- 
where. 

THE PLAN OF THE COTYLEDON 

The cotyledon has already been described as a 

triangle in sagittal section or cone-shaped if 
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viewed from above, but these descriptions are 
rather superficial because the plan of the 
cotyledon is essentially one of three dimensions. 
The sub-cotyledons which compose this plan are 
usually more than four in number and are 
arranged, in section, in a mosaic-like arrange- 
ment with relation to each other and, of course, 
the projections of adjacent cotyledons also share 
and complicate this pattern. The elements of the 
mosaic are the relationship of the sub-cotyledon 
with each other and on section this may produce 
a complicated pattern of areas of sub-cotyledons 
which, while being distinct from their immediate 
neighbours, show projections into each other, 
and at their common related surfaces an inter- 
mingling of their smaller villi. The complications 
of this arrangement can be appreciated when a 
cotyledon is dissected and the sub-cotyledons 
traced back to their common parent vessels. It 
is not unusual for areas of sub-cotyledons which 
are quite distinct and separated from each other 
by intervening sub-cotyledons to be shown to 
possess the same parent vessels. These arrange- 
ments are illustrated by Figure 3 (a) and (5). 


THE FIXATION OF THE COTYLEDON 


It has been shown previously that the large 
cotyledons reach the decidua and take part in 
the fixation of the placenta. When a cotyledon, 
in situ, is separated carefully, it is apparent that 
although the whole area of cotyledon which 
reaches the decidua takes part in its fixation 
there is one area where fixation is particularly 
intimate. This fact is more clearly shown by 
dividing a cotyledon while still attached to the 
uterus and examining the sub-cotyledons. There 
will be seen to be a sub-cotyledon which is 
more dependent than the others and it is this 
sub-cotyledon which fixes itself most firmly to 
the decidua. In one view it will appear to be 
centrally placed in the cotyledon but a view of 
the sagittal section at right angles may reveal it 
to be more peripherally placed. In a sagittal 
section this sub-cotyledon is usually quite 
apparent. In addition to being the most depen- 
dent it always colours badly with filler especially 
in its area nearest to the decidua. The pale area 
stands out in contrast to the well-coloured areas 
around it and, to the naked eye at least, is 
obviously different from its neighbours. Figure 
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(a) (5) 
Fic. 3 


(a) A cotyledon has been divided in the sagittal plane and the maternal decidua 
appears as a thin coating on the outside of each half. The divisions which are 
present represent the natural division between each sub-cotyledon. 


(6) This drawing illustrates Figure 3(a). 
1, 2, 3, 4 and 7 are the matching halves of the sub-cotyledons in each half of 
the sectioned cotyledon. The sub-cotyledons are quite distinct, but in the photo- 
graph small vessels are present in the gaps between them. (5) Small vessels 
bearing villi, which have been detached from the sub-cotyledons. (6) Maternal 
decidua still attached to the cotyledon. (4) This sub-cotyledon is more superficially 
situated and shows as an interdigitation into the substance of sub-cotyledon 7. 


J.M.C. (Il) 














Fic. 4 


This photograph shows placenta in situ. The upper dissection illustrates 
the areas where fixation of the cotyledon to the decidua is most intimate. 


J.M.C. (III) 
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Fic. 10 


This photograph shows the “fringe” area of the cotyledon. The 

fringe is a densely packed mass in which no separate vessels can 

be distinguished. The complex fashion in which these vessels are 
intermingled can be readily appreciated. x 16. 


J.M.C. (Il) 


























THE FOETAL PLACENTAL CIRCULATION 


4 shows the placenta in situ. The bottom dis- 
section shows the placenta uniformly adherent to 
the uterus, whilst in the upper dissection the 
cotyledons have been separated from the decidua 
except in the areas where fixation is more 
intimate. The sub-cotyledon concerned with 
fixation may colour with filler in its upper part 
but as its branches reach the decidua they show 
no colouring and the number of villi borne by it 
diminish considerably. In some cases there may 
be only a single vascular trunk without any side 
vessels at all. In these fixing trunks artery and 
vein are, of course, still present but they appear 
small in relation to the total volume of the trunk. 
The trunk passes into the substance of the 
decidua either single or divides into several 
finger-like processes, each of which is separately 
inserted. The terminal part of the fixing villus 
as it lies in the decidua is apparently solid and 
without vessels. If small side branches, bearing 
villi, are given off before insertion they are 
derived from the upper or free surface of the 
trunk. Some of the trunks as they lie in the 
decidua appear to fuse one with another. 

All around the fixing villi are the well- 
coloured areas bearing numerous villi and they 
stand out in contrast. In none of the specimens 
examined was there any suggestion of the 
fixing trunk re-ascending from the decidua 
and passing back into the substance of the 
placenta. Figures 5, 6, and 7 illustrate the above 
observations. 

At the periphery of the placenta many of the 
cotyledons are small and appear to be completely 
transformed into fixing structures. The main 
vessels arise from the chorion in the usual 
fashion, and are observed to be simple in 
arrangement. The main cotyledonary vessels 
show the usual branching but hardly any smaller 
branches are borne and in consequence there are 
few villi present. 

The insertion of these peripheral cotyledons 
into the maternal decidua is also of character- 
istic type. Decidual plates or sleeves are seen to 
envelop the cotyledonary structures of the 
placenta, forming the large so-called cotyledons, 
15-20 in number, which are apparent to the 
naked eye on examining the fresh organ. The 
small fixing cotyledons form an almost con- 
tinuous ring around the outermost limit of the 
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placenta. The most peripheral of the decidual 
envelopments involves the outer ring of the 
functioning cotyledons. In this way a decidual 
barrier is apparently raised between these 
functioning cotyledons and the final ring of 
small fixing cotyledons. These latter structures 
are then implanted into the decidua over the 
lateral and superior aspects of the larger bodies. 

In all the placentae examined the fixing 
cotyledons were derived from vessels which had 
perforated the chorion. None of them were 
derived from cotyledonary vessels which had 
already entered into the placenta. 

The vascular trunk of the fixing cotyledon at 
the periphery may enter into the decidua without 
division but usually it divides into a number of 
finger-like processes which enter into the 
decidua. These trunks or processes may run for 
a considerable distance in the decidua beyond 
the limits of the placenta. The trunks, before 
insertion contain, in each case, an artery and 
accompanying vein but they appear, as before, 
rather small in relation to the bulk of the trunk. 
After insertion some appear quite solid and 
devoid of vessels, and some are solid before 
insertion. 

Figures 8 and 9 illustrate the above observa- 
tions. 

In a previous article (Crawford, 1955) it was 
pointed out that considerable areas of chorion 
on the maternal aspect are quite bare and free 
of cotyledons. These free spaces do not exist in 
life as can be seen in inspecting a fresh placenta. 
These areas are filled by cotyledonary divisions 
some of which are firmly adherent to the chorion. 
It can be assumed, with reason, that these bare 
areas are in life occupied by the numerous small 
independent cotyledons previously described, 
which adhere to both chorion and related and 
adjacent cotyledons. 

At the periphery of the placenta the trunks of 
the main fixing cotyledons are inserted without 
any particular arrangement of the decidua. 
Elsewhere the decidua may appear thickened. 
In some instances the decidua is raised into 
ridges, often quite small, but sometimes ascend- 
ing into the cotyledon between its sub-cotyledons 
for considerable distances. The trunks of the 
fixing vessels of the sub-cotyledon appear to be 
inserted into the decidua where these ridges or 
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thickenings occur. This aspect of placental 
fixation will be considered in greater detail when 
the maternal placental circulation is discussed 
in a subsequent article. 


DISCUSSION 


It is necessary in any discussion concerning 
the placental anatomy to describe at the outset 
the views expressed by Bumm and later by 
Spanner. 

Bumm (1890, 1893), on the basis of dissection 
studies, likened the anatomy of the cotyledon to 
the simple branching of a tree. He believed that 
the most peripheral branches were inserted into 
the decidua and fixed the placenta. This idea of 
the cotyledon is simple and easy to understand 
and was accepted for many years. In contrast, 
Spanner in 1935, produced a much more com- 
plicated picture of the cotyledon. On the basis 
of injection and corrosion studies he described 
the peripheral vessels of the cotyledon entering 
the decidua and, after traversing a variable 
distance, re-entering the placenta and giving off 
capillaries in their course upwards. This arrange- 
ment of vessels going down to the decidua and 
then passing upwards has been widely accepted 
and is still the basis of standard teaching. 
Subsequent workers, including Wilkin (1954), 
have accepted this “‘chandelier’’ arrangement. 
In 1951 Romney and Reid failed to confirm that 
the cotyledonary vessels, after reaching the 
decidua, do again pass upwards into the placenta. 

In this present work it is clear that the vessels 
of the cotyledon, which are concerned with 
fixation, end in the decidua. Furthermore they 
appear to have become modified in their 
anatomy with a subordination of.their metabolic 
activities to the mechanical one of fixation. This 
is particularly true of the peripheral fixing villi. 
It is suggested that the “‘chandelier” arrange- 
ment of Spanner so far as the fixing vessels are 
concerned is an artefact due to the technique of 
injection and corrosion. The present work has 
shown that the cotyledonary vessels concerned 
with fixation colour badly although above this 
uncoloured area other branches are produced 
which colour readily. It is possible that these 
lateral branches give the impression of passing 
upwards since they filled and remained after 
corrosion whilst the true fixing vessels filled 
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badly and were subsequently digested away. 

Stieve (1948) likened the terminal vessels bear- 
ing capillaries to weeds floating in an aquarium 
filled with maternal blood; the “‘weeds” or 
capillary fringe and small vessels forming a 
labyrinth by fusion of neighbouring villi, and 
through this labyrinth the maternal blood 
diffused. He likened this fringe (‘‘Gitterzotten”’) 
to a three dimensional lattice work. He also was 
of the opinion that fusion of villi with vascular 
anastomosis bound this lattice work together. 
Figure 10 illustrates this “‘fringe’’ area. 

The present work confirms that a labyrinth of 
terminal vessels does exist and the fringe is most 
clearly evident in digested specimens. However, 
although it is clear that fusion of villi by 
syncytium occurs, there is no suggestion of 
anastomosis between neighbouring vessels. Each 
terminal vessel has its own independent course 
and the blood supply is not shared with its 
neighbours. The idea of villi and parent vessels 
hanging like weeds in an aquarium is not borne 
out by the present work. It is clear that the 
terminal foetal vessels form a lattice work or 
labyrinth throughout the entire extent of the 
placenta and it is an integrated and continuous 
structure. When the foetal circulation is active 
this fringe will form a firm pulsating structure 
which could not be likened to limp weeds 
hanging in water. 

In 1954, Wilkin, using a new technique of 
injection and corrosion, published an account of 
the foetal placental circulation. The casts of the 
cotyledons which he obtained, after corrosion, 
are extremely good. The article should be read in 
the original when the excellence of the technique 
can be appreciated. Wilkin likened the shape of 
the cotyledon to a drum (tambour). That is, it 
possessed walls of villi and terminal vessels but 
was hollow in the centre. In addition he noted 
that, in the centre of the cotyledon base where 
fixation to decidua normally takes place, there 
was a circular gap (couronne) or even two 
circular gaps in some specimens. 

The present author has noted in the section 
devoted to the structure of the cotyledon that the 
bulk of the villi are borne at the sides and base of 
the cotyledon. This arrangement would give a 
drum or cone-like configuration after injection 


and corrosion. It is also evident that the gap or 
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THE FOETAL PLACENTAL CIRCULATION 


“couronne”’ represents perhaps the fixing part of 
the cotyledon which filled badly and did not 
survive corrosion. The unsatisfactory way in 
which the fixing cotyledon colours with filler has 
been referred to already. 


SUMMARY 


In the preceding pages the anatomy of the 
cotyledon has been described. It has been shown 
that cotyledons are derived in three ways. 
Firstly, by perforation of the chorion from 
superficial vessels. Secondly, by deep branches 
from the main superficial vessels on the chorion 
and, lastly, by vessels which are derived from 
the cotyledonary vessels either before or after 
the primary division. Many of the cotyledons 
are very small and their existence could hardly 
be guessed since they never reach the decidua 
where they could be seen. 

The units of the cotyledon are the sub- 
cotyledons which number at least four but 
usually more. Their separate identities are 
preserved but at their common related surfaces 
there is an intermingling of their smaller villi. 
This intermingling also takes place between sub- 
cotyledons derived from different but adjacent 
cotyledons, and, of course, between the villi 
within the sub-cotyledons. 

In the specimens examined there has been no 
suggestion of anastomosis between artery and 
vein or between related arteries. 
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The fixation of the cotyledon into the decidua 
has been described and the modifications of the 
fixing vessels commented upon. These modifi- 
cations have been seen to be particularly striking 
in the case of the fixing villi at the periphery. 

The fashion in which sub-cotyledons inter- 
digitate with each other and with the sub- 
cotyledons of related cotyledons has been 
commented on, this relationship making the 
cotyledons a functional and continuous whole. 

The smaller vessels and villi have been 
described as being most dense at the peripheral 
and basal areas of the cotyledon. At the same 
time the central areas have been observed to be 
comparatively free of villi. 

The reJevant literature concerning the foetal 
placental circulation has been commented on 
and discussed in relation to the findings in the 
present investigation. 
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THE FOETAL PLACENTAL CIRCULATION 
Part IV—The Anatomy of the Villus and its Capillary Structure 


BY 


J. M. CRAWFORD, M.B., D.P.H., M.R.C.O.G. 
Obstetrician and Gynaecologist 
Lanark County Area 


From the Research Department, Royal Maternity and Women’s Hospital, Rottenrow, Glasgow 


IN previous articles (Crawford, 1956a, 1956b) 
the gross anatomy of the foetal placental circu- 
lation and the anatomy of the cotyledon have 
been described using a digestion technique. 

It is intended, in this present article, to 
describe the anatomy of the villus and its 
capillary structure. 


THE METHOD OF TECHNIQUE 


The technique employed has been described 
already (Crawford and Fraser, 1955) and has 
been followed in this article, with such modifi- 
cations as have been found necessary in the light 
of experience. 

A lobe of placenta is selected, and the artery 
and vein in relation to it are injected with a 1 per 
cent solution of red and blue dye respectively. 
The dye solution contains a small quantity of 
1 per cent sodium bicarbonate solution which 
assists the penetration of the dye. 

The lobe is now cut out of the placenta and 
placed in a small glass container with the 
maternal surface uppermost. This allows the 
terminal vessels to float in the digest solution and 
subsequent examination can be made without 
disturbing the specimen unduly. Digestion 
solution is added and the lobe incubated at 
37° C. for not more than 24 hours. At the end 
of this time the container is opened and with 
great care the digest solution is siphoned from 
it and replaced with 10 per cent formol-saline. 
Formol-saline hardens the capillary vessels and 
makes them more amenable to dissection. The 
specimen can be examined at once but storage 
in a refrigerator for considerable periods does no 
harm provided the lobe is kept moist with 
formol-saline. 

4 Pl. 


By sharp dissection very small pieces of tissue 
are cut from the surface of the lobe and placed 
on a glass slide which has been moistened with 
water. Before proceeding with the mounting of 
the specimen, it should be examined with a low 
power objective to ensure that the area is well 
coloured, both red and blue. Glycerine jelly is 
dropped on the specimen and a glass cover slip 
placed over it. Gentle pressure with the point of 
a fine hypodermic needle is now exerted over the 
area of tissue under the cover slip. The material 
will be seen to flatten and gradually spread out. 
Pressure is continued until it is apparent that no 
further spreading will take place and also until 
the jelly is sufficiently hardened to keep the 
material in its present position. The preparation 
is now ready for examination. This pressure 
method of mounting has been found to be much 
easier and more satisfactory than dissection 
under direct vision. 

The placental capillaries are, in life, closely 
enmeshed with each other and the difficulty in 
their examination has been to devise a simple 
method of separating them without causing 
damage. Pressure does this in a satisfactory 
fashion and allows individual capillary vessels to 
be seen in their entire course. The short digestion 
has also permitted the retention of the syncytial 
membrane around the capillary and this gives 
a very satisfying picture of the capillary vessel. 

The water-soluble dyes (Imperial Chemical 
Industries) are still employed and are the most 
satisfactory for the purpose. 


THE ANATOMY OF THE CAPILLARY VESSEL 


It has been shown previously that the main 
vessels of the cotyledon divide and sub-divide 
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Fic. 3 


The fringe area is shown again in still higher magnification. 

The convolutions of the capillary vessels are most apparent, 

especially at the periphery. The syncytium remains as a halo 
enclosing the capillary vessel. x 225 approximately. 





J.M.C. (IV) 

















Fic. 4 


This shows a capillary vessel in very high magnification. The digestion of 

the placenta was curtailed in order to preserve the syncytium which is 

seen as a thick outer covering. The large nuclei of the syncytium are most 

apparent. This is a rather simple type of capillary but even here the 

convolutions of the vessel are apparent and the projections of “lobes” 

of the syncytium where convolutions take place are quite striking. 
x 600-675. 





Fic. 5 


A more complicated capillary is shown. The length of the vessel is 

obvious and its convolutions most marked. The “‘lobing” of the covering 

syncytium is correspondingly more accentuated. This variety of capillary 

vessel is, as a rule, given off later than the simpler capillary shown in 
Figure 4. = 600-675. 

J.M.C. (IV) 











Fic. 6 


This capillary is excessively convoluted and tends to be found at the most 

peripheral areas of the cotyledon. The covering syncytium and the con- 

volutions of vessels within are rather reminiscent of a renal glomerulus. 
x 600-675. 





Fic. 7 


This capillary vessel has been included because, although the capillary is not 
well filled with dye, the lobes of the covering syncytium are very well 
marked and convey to the eye the impression that in life the villus is a 
three dimensional lobed structure. It is apparent from the photograph 
that a histological section could easily cut across several of these lobes 
and give the impression of villi adhering together. It is not suggested that 
all syncytial adhesion between villi, seen in sections, is of this nature. 
x 640-720. 
J.M.C, (IV) 
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THE FOETAL PLACENTAL CIRCULATION 


until very small vessels of the calibre of arterioles 
and venules are produced at the periphery. 
These vessels can be formed at any level of 
division but are produced in greatest numbers 
at the periphery and form the “‘fringe”’ of the 
cotyledon. This *‘fringe’’ is shown in Figure 1. 
The arterioles and venules now produce the 
capillary vessels as side branches while they pass 
onwards and themselves end in capillaries. 
Figures 2 and 3 illustrate these remarks. The 
use of dyes at this stage is absolutely essential, 
because, without them, the vessels appear as a 
maze in which no separate structures can be 
distinguished with any clarity. 

The size, number and complexity of the 
capillary vessels vary greatly. As a rule the 
proximal capillaries given off by the parent 
arteriole and venule are small and simple. More 
distally they become progressively larger and 
more complex, and the final ones, in which the 
parent vessels end, are very large and complex 
structures. (Illustrated by Figures 4, 5 and 6.) 
In these structures the capillary shows many 
convolutions which are not easy to follow. The 
preservation of the syncytial membrane has 
greatly assisted in their study. The capillary 
vessel begins as a lateral branch from its parent 
arteriole and enters the villus. Thereafter it 
describes a course which varies in its complexity 
and length. It will be seen that along its course 
it describes small loops or spirals and these are 
reproduced by the enveloping villus which shows 
corresponding projections. This spiralling and 
projections of villus are continued in the venous 
side of the loop in exactly the same way until the 
capillary ends by leaving the villus and entering 
the parent venule. The calibre of the capillary 
appears to be the same throughout its course 
although the blue dye on the venous side, being 
denser, may make that side look larger. The 
penetration of the red and blue dye follows no 
set pattern. Some loops are filled with red dye 
and others with blue. In other vessels the colours 
meet halfway. It would appear to be a matter of 
chance. 

The varieties of capillary vessels which have 
been described should not be considered as clear 
cut and constant in position. All varieties may 
be seen arising at any level, from the parent 
arteriole and venule, but, generally speaking, 
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the most convoluted vessels are given off nearest 
to the periphery. 

It will be apparent from what has been 
described that the capillary vessel in its con- 
voluted course is a multi-dimensional structure 
and is not confined to a single plane. 


THE ANATOMY OF THE VILLUS 


The simplest type of villus seen is found in 
conjunction with the simplest capillary. The 
villus, even here, shows projections along its 
course which correspond to the convolutions in 
the capillary vessels (Fig. 4). When the capillary 
loop is more complex and has many convolu- 
tions the villus projections are correspondingly 
more numerous and large enough to be regarded 
as lobules. The villus will therefore have the 
shape of a miulti-lobulated structure. It is 
apparent that the conception of a villus as a 
simple ‘‘glove”’ requires modification. The villus 
is a three dimensional structure presenting 
numerous lobules on its surface and having 
within it a capillary vessel of very considerable 
length. (Figures 5, 6, 7 and 8 illustrate these 
remarks.) 


THE DISPOSITION OF THE CAPILLARY BED 


The anatomy of the peripheral or “‘fringe”’ 
area of the placenta, which has been presented 
in this and previous articles, will provide some 
realization of the magnitude of the capillary bed. 
The multitude of capillaries which are present 
will also give an indication of the immensity of 
oxygen exchanges and metabolic activity which 
is taking place at any moment within the 
placenta. In this connexion the disposition of 
the capillary bed is of some interest. From what 
has been described already it is apparent that 
the greatest concentration of capillaries is found 
nearest to the decidua and diminishes in degree 
as the chorion is approached. The least con- 
centration of vessels would appear to be within 
the centre of the cotyledon, and thereafter 
immediately below the chorion. It follows, from 
these concentrations of capillaries, that the 
greatest metabolic activity and oxygen exchange 
will be nearest to the decidua, less under the 
chorion, and least within the cotyledon. This 
must be related to the problem of maternal 
blood fiow within the placenta, and although 
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Fic. 8 


This drawing is intended to demonstrate the appearance 

of a villus with its numerous lobes in three dimensions. 

The lobes have been cut across to show the capillary 

convolutions within. For the purpose of the drawing the 

capillary convolutions and the lobes have been 
exaggerated. 


this present investigation has been concerned 
with the foetal circulation, it is not unreasonable 
to make certain deductions. The dense enmesh- 
ment of capillaries in the “‘fringe” areas at the 
decidua must offer considerable resistance to the 
flow of maternal blood but would certainly 
ensure time for oxygen exchange and other 
metabolic activities. Beyond this fringe however, 
around the main stems of villus and cotyledon 
and under the chorion, obstruction to maternal 
blood flow will be considerably reduced. 

It is also apparent that many of the villi 
which are seen in ordinary histological pre- 
parations will be derived from the same parent 
villus. Also a proportion of the syncytial 
adhesion which is observed so commonly 
between villi may simply indicate, in part at 
least, a common origin from a villus. The “‘villi’’ 
seen in histological preparations would therefore 
often represent the “lobules” of the villus as 
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described earlier in this paper, and the extent 
of the “‘adhesions”’ depending on the vagaries of 
direction of the histological sections. 


ARTERIOVENOUS ANASTOMOSIS 


The possibility of an arteriovenous anasto- 
mosis is considered at this point with some 
reluctance. The observed evidence for such an 
anastomosis is confused and uncertain. 

In the “‘fringe’’ area at the level of arterioles 
and venules, the vessels are very numerous and 
in close proximity to each other. In some of 
the preparations, which have been examined, 
branches are seen running laterally suggesting 
that communication exists between adjacent 
arterioles and venules. These lateral branches 
are difficult to follow because of the many 
vessels which are present. In areas where the 
density of vessels is less, the lateral branches can 
often be shown to be ordinary arterioles or 
venules which have been broken off during the 
preparation of the specimen, and lie across 
intact vessels producing the effect of anastomotic 
vessels. In other areas no such distinction can be 
made with certainty, and the possibility of 
anastomosis remains. 

In a similar fashion within the villus, near its 
base, or even during the course of the capillary 
vessel, extra vessels can be seen. These vessels 
appear quite separate from the loops of the 
capillary and appear to travel directly from the 
arterial to the venous end of the capillary. These 
extra vessels, if they do exist, would represent 
a vascular shunt with the ability to exclude 
blood from the foetal villus. Many intact villi 
have been examined and no firm conclusion has 
been reached. In some villi the extra vessels 
clearly represent a convolution of the capillary 
vessel in a different plane or a convolution which 
has become detached. In other villi the extra 
vessels are capillary vessels supplying separate 
villi and produced as an artefact by the pressure 
exerted with mounting. It must be said however 
that other extra vessels within villi cannot be 
explained in these ways and the possibility of 
an intra-villus vascular shunt remains. Further 
work will have to be carried out to determine 
the true anatomy of these vessels. The point is 
of some importance in view of the possible part 
they may play in relation to placental lesions. 
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THE FOETAL PLACENTAL CIRCULATION 


DISCUSSION 


The views of previous workers are of great 
interest in this perplexing subject of the foetal 
placental circulation. The majority of opinions 
expressed have been based on findings after 
injection of the placental vessels with a “‘filler”’ 
such as liquid latex or a plastic such as vinyl 
acetate. The placental tissue is subsequently 
corroded away with a suitable acid and a cast 
of the placental vessels is left behind. This cast 
is firm and can be dissected and studied as 
required. It has been pointed out already that 
the injection-corrosion technique is funda- 
mentally subject to artefact. This has, without 
doubt, been responsible for the variance of 
opinion among workers. The “‘fillers” employed 
do not readily enter the capillary vessels: indeed, 
the injection usually ends at the level of the 
parent arterioles and venules. Under these 
circumstances the capillary vessels are never seen 
completely and the precise details of their 
anatomy never really established. It is with this 
background to the foetal placental circulation 
that previous work can be considered and 
compared with the findings in this present 
investigation. 

Spanner (1935) considered that the villi of the 
placenta contained rather long capillary vessels. 
In contrast, Romney and Reid (1951) believed 
that the capillary structures were rather short 
although extremely numerous. They based their 
opinion on the observed fact that the gap 
between parent arteriole and venule was of the 
order of 1 mm. The complete capillary loop was 
not seen of course. These workers were also of 
the opinion that the concentration of the 
capillary bed was greatest nearest the decidua 
and least under the chorion. Wilkin (1954) also 
shared this opinion and pointed out that it was 
situated around the periphery of a cotyledon 
rather than within its centre. 

The technique of digestion on which this 
present work is based is free from the risk of 
artefacts since the actual foetal vessels can be 
seen. In addition the capillary vessels can be 
filled completely and their whole length studied 
in detail. It will therefore be apparent that the 
opinions expressed by the previous workers are 
in the main correct although based on pre- 
parations which were incomplete. For example 
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it has been shown in this present work that the 
capillary vessel is of considerable length. If one 
end of a cast of this loop should break off during 
corrosion it would certainly give the impression 
of a very long capillary as noted by Spanner. 
On the other hand, the gap between parent 
arteriole and venule is not an accurate indication 
of the length of a capillary vessel since the 
convolutions of the vessel within the villus 
could not be surmised. The extent of the 
capillary bed as noted by Romney and Reid is 
corroborated in this present investigation. Also, 
like Watkin this present work considers that the 
main disposition of the capillary bed is not 
within the cotyledon but rather at its periphery. 

Stieve (1940, 1948) was of the opinion that not 
only syncytial adhesion took place between 
adjacent villi but, at times, actual sharing of 
blood vessels. Hamilton and Boyd (1951) were 
of the opinion, in contrast, that ordinarily there 
was only syncytial adhesion. This present work 
has shown that both opinions are really correct. 
For example, the ability to preserve the complete 
villus has shown it to be a lobed structure with 
a very convoluted capillary vessel within, the 
lobes being occupied by the convolutions. It is 
apparent therefore that some of the syncytial 
adhesion between villi really represents lobes 
derived from the same parent villus and the 
sharing of blood vessels as noted by Stieve 
really the continuation of a common capillary 
vessel. Where lobes are derived from different 
villi there could be no suggestion of sharing of 
blood vessels, although there could be syncytial 
adhesions between them. 

The magnitude and complexity of the 
capillary bed which has been demonstrated 
in this investigation emphasizes the oxygen 
requirements of the foetus. 


SUMMARY 


The anatomy of the foetal capillary has been 
described. The peripheral or “‘fringe” area of 
the cotyledon has been shown to be composed 
of arterioles and venules with their related 
capillary vessels. The arrangement and shape of 
the capillaries, so far seen, have been described. 
The capillaries given off primarily by the parent 
arteriole and venule are of simpler arrangement 
than those derived subsequently. The final 
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capillaries show a very convoluted arrangement 
and are reminiscent of glomerular capillaries. 
The enclosing syncytium has also been described 
and in particular the way in which the convolu- 
tions of the capillary vessel are reproduced by 
corresponding projections or lobes of the 
syncytium. 

The conception of a villus as a simple glove 
of syncytium has been modified. The villus has 
been shown to be a three dimensional structure 
with lobes which vary in number according to 
the degree of convolution present in the con- 
tained vessel. It has also been suggested that 
syncytial adhesions seen between villi may be, 
in part, due to histological sections passing 
through lobes derived from the same villus. 

The concentration of capillaries has been 
found to be greatest nearest to the decidua and 
diminishing in degree as the chorion is 
approached. The least concentration appears 
to be within the centre of the cotyledon. The 
variation in the concentration of capillaries will, 
it has been suggested, alter the maternal blood 
flow. The high concentration of capillaries in 
the fringe will offer considerable resistance to 
the flow of maternal blood, whereas near the 
stem of the cotyledon and along the chorion 
obstruction will be least. 
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The relevant literature has been commented 
upon. 
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IN a previous publication (Walker and Turnbull, 
1953) we reported that in 14 pregnancies, in 
which there had been a history of threatened 
abortion, the haemoglobin and red cell levels in 
the baby’s cord blood at birth were higher than 
normal. From other evidence in the same paper 
we concluded that this was an indication that 
the supply of oxygen to the foetus was defective. 

If bleeding in the early months of pregnancy 
causes permanent impairment of placental 
function, we would expect the subsequent 
clinical course of such pregnancy to be abnormal. 
lt is generally considered, however, that if 
bleeding ceases and the pregnancy continues, the 
end result is good (Mason, 1942; Carter, 1950; 
Stallworthy, 1951; Kaye, Rosner and Stein, 
1953). Burge (1951), however, found that 
threatened abortion was associated with a 
slightly increased risk of foetal deformity, while 
Lilienfeld and Pasamanick (1955) reported an 
increased incidence of bleeding during preg- 
nancy in mothers of children found to have 
cerebral palsy, epilepsy, mental deficiency and 
behaviour disorders. 

The first part of this paper presents additional 
data on oxygen and haemoglobin levels and red 
cell counts in the cord blood of the foetus from 
pregnancies complicated by threatened abortion. 
The second part is a study of the outcome of 
pregnancy in cases of threatened abortion in 
Aberdeen Hospital cases. For the purpose of this 
investigation threatened abortion has been 
defined as uterine bleeding before the 28th week 


of pregnancy, usually painless, in which abortion 
did not follow within a week of the start of 
bleeding. 


MATERIAL AND METHODS 


Observations were made on cord blood 
obtained at hysterotomy, Caesarean section or 
vaginal delivery in cases which had previously 
threatened to abort. The technique of obtaining 
blood samples and of estimating haemoglobin 
and red cell levels have been described previously 
(Walker and Turnbull, 1953). The oxygen con- 
tent of the blood was estimated by the method 
of Van Slyke and Neill (1924). In no case where 
oxygen readings were performed had the mother 
been given a gaseous anaesthetic or analgesic, or 
oxygen during labour or delivery; spinal 


_ anaesthesia was used for Caesarean section, with 


methedrine, if necessary, to keep the maternal 
systolic blood pressure above 110 mm. mercury. 


HAEMOGLOBIN AND RED CELL LEVELS 


Figure 1 shows the haemoglobin levels in 
cord blood in 46 cases where threatened abortion 
had occurred. In 8 of these, placenta praevia was 
proved to be present. The regression lines 
indicate the mean values, in clinically “‘normal” 
cases, of the haemoglobin level in cord blood 
(Walker and Turnbull, 1953). The haemoglobin 
levels in the cases of threatened abortion are 
mostly above average at all stages of pregnancy 
from 13 weeks onwards until term. After term 
there is no apparent difference. 
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Haemoglobin levels in cord blood in cases in which abortion had threatened earlier in the pregnancy and in proved 
placenta praevia. 


In the 8 cases of placenta praevia where 
bleeding had occurred earlier in the pregnancy 
approximately average haemoglobin levels were 
found. The aetiology of the bleeding in those is 
quite different and it comes from a localized 
area of placenta. There is little risk of damage 
to the placental site as a whole, and we would 
not expect any defect in oxygen supply. The 
average haemoglobin level in the remainder of 
the cases in the series is significantly raised 
(P< -001) above that of the “‘normal’’ cases 
represented by the regression lines, after allow- 


ance has been made for the difference of average 
gestation period in the two series. 

In 41 of these cases, red cell counts were 
performed and the values were also higher than 
those for “‘normal”’ cases (counts were not made 
in the remaining 5 cases). 


OXYGEN LEVELS 


Figure 2 shows the percentage saturation with 
oxygen of the blood in the umbilical vein in 12 
cases where abortion had threatened earlier 
in pregnancy (there were no cases of placenta 
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PERCENTAGE SATURATION WITH OXYGEN OF BLOOD IN UMBILICAL VEIN 
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Percentage saturation with oxygen of the blood in the umbilical vein in cases where 
abortion had threatened earlier in the pregnancy. 


praevia). The range of values found in “normal” 
cases is also shown (Walker, 1954). It shows 
that, while the oxygen level in 1 case was above 
normal and in 3 at the lower limit of normal, in 
8 cases the saturation is well below normal. 


CLINICAL OBSERVATIONS 


The observations on foetal blood suggest 
strongly that threatened abortion, not associated 
with placenta praevia, is associated with per- 
manent deciduo-placental damage and impair- 
ment of the foetal oxygen supply; the latter, in 
turn, forces elevation of the haemoglobin and 
red blood cell levels. It is reasonable to expect 
that this will interfere with the normal course of 


pregnancy. This assumption has been tested in 
two ways: (a) from records of cases admitted to 
hospital on account of threatened abortion, and 
(b) from records of pregnancies continuing 
beyond 28 weeks in Aberdeen Maternity 
Hospital booked cases. 


Cases of Threatened Abortion Admitted to 
Hospital for Treatment 

In the three years 1951-1953, 196 patients 
were admitted as cases of threatened abortion 
to the antenatal wards of the Aberdeen 
Maternity Hospital or to the gynaecological 
wards of the Aberdeen General Hospitals. 
Eight patients could not be traced after discharge 
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from hospital so that 188 were left for study. 

In 33 (17-6 per cent) abortion took place 
before the patient was discharged from hospital. 
All the remaining 155 women left hospital with 
the pregnancy apparently progressing normally, 
but abortion occurred subsequently in 30 of 
these cases (19-4 per cent). The remaining 125 
pregnancies continued past the 28th week and 
the outcome was similar in all respects to that 
in a larger group of Maternity Hospital booked 
cases described below. 


Hospital Booked Cases where Pregnancy Con- 
tinued Beyond the 28th Week Despite 
Threatened Abortion 

During the years 1946-1953 inclusive, 19,593 

women were admitted to the Aberdeen Maternity 
Hospital (this excludes multiple pregnancies). 
In 472 cases (2-4 per cent) there had been 
bleeding before the 28th week, which in most 
instances, but not all, had caused the patient to 
be admitted to hospital for treatment. The out- 
come of the pregnancy in these 472 cases has 
been compared with that in all booked cases. 


PREMATURITY 


The following Table gives the incidence of 
prematurity (birth weight 54 pounds or less) 
and the obstetric death rate,* in the premature 
infants, in the “threatened abortion” series and 
in all booked cases, 1949-52. 


TABLE | 


Threatened All 





Abortion Booked 
Series Cases 
(Per cent) (Per cent) 
Prematurity rate .. 20-9 6°5 
Obstetric death rate in prematures 47-5 27-9 





It shows that the prematurity rate is increased 
about three times in cases where there had been 
bleeding before the 28th week of pregnancy and 
the death rate among these prematures is nearly 
twice the average. These differences hold for 
both primiparae and multiparae. 

The increased death rate among prematures 


* Obstetric death rate=Stillbirths and first week 
deaths per 1,000 live and stillbirths. 
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appears to be due entirely to the fact that they 
are much lighter, for example, 47 per cent were 
under 4 pounds birth weight, compared with 
24 per cent in all prematures. Weight for weight, 
death rates in each group were almost identical. 

The high proportion of small babies is due 
mainly to the high incidence of premature onset 
of labour; 16-5 per cent of the babies were born 
before the end of the 37th week compared with 
6-5 per cent of all booked cases. In addition, the 
possibility that foetal growth is depressed after 
threatened abortion is supported by the finding 
that, in the threatened abortion series, the 
average birth weight at any stage of gestation 
was usually slightly below that for all booked 
cases. This suggestion, however, is put forward 
with reserve, since more detailed analyses, e.g., 
within parity groups, did not yield entirely 
consistent results. 


OBSTETRIC DEATHS 


Table II shows that the obstetric death rate in 
472 cases of threatened abortion was 121 per 
1,000 live and stillbirths—about 3 times greater 


TasLe Il 
Obstetric Death Rates per 1,000 Live and Stillbirths 
by Clinical Cause 











Aberdeen 

Threatened Maternity 

Cause Group Abortion Hospital 

Series Booked Cases 

1938-1952* 
Premature—cause unknown 46°6 (22 deaths) 7-6 
Ante-partum haemorrhage 23-3 (11) 4-2 
Mature—cause unknown 14-8 (7) 5-3 
Foetal deformity 10-6 (5) 6-0 
Trauma 4-2 (2) 7:3 
Toxaemia a 6°3 (3) 3-8 
Maternal disease .. ss 22 @& 2-3 
Other causes 12-7 (6) 2-0 
All causes . 120-8 (57) 38-6 





* Baird, Walker and Thomson, 1954. 


than the average for all hospital booked cases 
in the years 1938-52. More detailed analysis 
showed that a difference of this order existed in 
each age and parity group. 

Analysis of the deaths into the clinical cause 








of | 


pre; 
defi 





er 
er 








THE OUTCOME OF PREGNANCY COMPLICATED BY THREATENED ABORTION 


groups described by Baird, Walker and Thomson 
(1954) shows that the greatest differences in 
mortality are in the groups “‘premature, cause 
unknown’’, “‘ante-partum haemorrhage” and 
“mature, cause unknown’’. In the remaining 
cause groups, numbers are too small to make 
comparisons possible. 

The high death rate from prematurity, as 
already stated, is associated with a high incidence 
of premature onset of labour and, possibly, with 
a slight depression of foetal growth. 

Of the 11 deaths due to ante-partum haemor- 
rhage, 2 were from placenta praevia and 9 from 
accidental haemorrhage. 

It is not surprising that there should be more 
deaths than usual in the category ‘“‘cause 
unknown’’, even in mature babies. At autopsy, 
most of these babies show lesions character- 
istic of anoxia (Baird, Walker and Thomson, 
1954) and we have just shown that bleeding in 
the early months of pregnancy seems to result 
in a diminished transfer of oxygen to the foetus. 

Of the 6 deaths in the category “other 
causes’, 5 were due to Rhesus factor incom- 
patibility. This may be a chance phenomenon, 
but it is possible that serological incompatibility 
predisposes to abortion; there is some evidence 
for this, at least in respect of ABO incom- 
patibilities (Sjéstedt, Grubb and Linell, 1951). 
It is also possible that disruption of the deciduo- 
placental site at the time of the bleeding may 
allow foetal cells to pass into the maternal blood 
stream and stimulate the antibody reaction. 


ANTE-PARTUM HAEMORRHAGE 


The increase of obstetric deaths due to ante- 
partum haemorrhage (Table II), suggests that 
following a threatened abortion the total 
incidence of ante-partum haemorrhage itself 
may be increased. There were 52 cases of 
bleeding after the 28th week (11 per cent) 
compared with 3 per cent in all booked cases, 
1949-51. The figures in Table III do not indicate 
that the increase is mainly due to any one type 
of haemorrhage. 


FOETAL DEFORMITY 


Whether or not bleeding in the early months of 
pregnancy is ‘a significant cause of foetal 
deformity remains unsettled. In this investiga- 
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TABLE III 
Threatened All 
Abortion Booked 
Series Cases 
Per Pet 
cent “ses cent 
Placenta praevia .. ao 2s. & 0-3 
Accidental haemorrhage 
with toxaemia .. ae. (5) 0-5 
Accidental haemorrhage 
without toxaemia 8-5 (40) 2:2 
All ante-partum haemorrhage 11-0 (52) 3-1 





tion, there were 17 cases (3-6 per cent) of 
congenital abnormality in the threatened abor- 
tion group, of which 2 were stillborn, 3 died in 
the first week of life, and 3 died after the first 
week (mortality 47 per cent). In all booked 
cases, 1949-53, the incidence of congenital 
abnormality was 1-5 per cent and the corre- 
sponding foetal mortality was 38 per cent. 

Table IV gives details of the 17 abnormalities 
in the threatened abortion series, together with 
the stage of pregnancy at which bleeding 
occurred. It is noteworthy that the types of 
abnormality were extremely varied, and that in 
7 cases bleeding was first reported after the 12th 
week, by which time organogenesis is probably 
complete. It does not appear possible to argue 
from these data that the type of abnormality 
can be closely correlated with the time at which 
bleeding started. 


SUMMARY AND DISCUSSION 


Our findings indicate that the danger to the 
foetus from threatened abortion is by no means 
over when the bleeding ceases. Of 155 women 
leaving hospital after apparently successful 
treatment of threatened abortion, 19 per cent 
subsequently aborted. Of those delivered after 
the 28th week, the prematurity, obstetric death 
and ante-partum haemorrhage rates were 
approximately three times as great as the 
average for all booked cases, and the incidence 
of foetal abnormality about twice as great. The 
excessive foetal death rate was associated 
especially with prematurity and ante-partum 
haemorrhage. The high proportion of very 
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TABLE IV 
Type of Abnormality Associated with Threatened Abortion 





Type of Abnormality 


Time when Threatened 





Abortion Occurred 

1. Atresia of trachea and ureters. Aplasia of lungs. aman aw of 

vagina and uterus ‘ . 4 to 23 weeks 
2. Bony deformities of seem spine, tibia and fibula 4 and 8 weeks 
3. Anencephaly .. 6 weeks 
4. Oesophago-laryngeal fistula . 6 weeks 
5. Talipes equinovarus .. 9 weeks 
6. Hydrocephalus and spina bifida 10 weeks 
7. Atresia of oesophagus 10 weeks 
8. Spastic. . ‘cs 10 weeks 
9. Congenital cataract as ‘ 11 weeks 
10. Pilonidal cyst and umbilical hernia 12 weeks 
11. Flexion deformities of limbs . 14 weeks 
12. Valvular obstruction of duodenum and urethra. Bilateral al hydronephrosis .. 16 to 18 weeks 
13. Multiple large haemangiomata ‘ . Before 20 weeks 
14. Syndactyly and aS of facial bones 21 weeks 
15. Imperforate anus ‘a 22 to 24 weeks 
16. Spastic . . 24 weeks 


17. Congenital heart disease. Low grade mental deficiency . 


About 6 months 





small babies was explained largely by the high 
incidence of premature labour, but there is also 
a suggestion that foetal growth was slightly 
depressed following threatened abortion. Neither 
the raised incidence of foetal abnormalities nor 
the type was clearly related to the time of onset 
of bleeding. 

It is difficult to say whether our findings can be 
explained by a persisting or recurrent maternal 
defect which caused firstly threatened abortion 
and later ante-partum haemorrhage and pre- 
mature labour, or whether damage to the 
deciduo-placental site at the time of the initial 
bleeding was itself sufficient to cause permanent 
impairment of function. Possibly either or both 
mechanisms may be present im any given case. 

Whatever the sequence of cause and effect, it 
seems clear that later in the pregnancy the foetus 
frequently suffers some degree of oxygen lack. 
Deciduo-placental damage, leading to impaired 
transfer of oxygen and to impaired foetal 
nutrition in general, or to relative lack of some 
essential nutrient, may account for defects in 
development and depression of foetal growth 
and vitality. It may also predispose to premature 
labour. 

It is doubtful whether any form of treatment 
can repair damage to the deciduo-placental site 
occurring at the time of the threatened abortion, 


although blood loss and the extent of initial 
damage may be limited by adequate bed rest. 
Our findings, however, suggest clinical methods 
which might improve the later outcome of such 
cases. Adequate attention to maternal health ard 
diet throughout the pregnancy, with admission 
to hospital for bed rest for the period 30 te 34 
weeks may prevent the onset of unduly pre 
mature labour. Such measures are specially 
indicated in poorly nourished women; where 
bleeding has occurred more than once; in 
multiple pregnancy; or where, as frequently, 
the mother gives a previous history of abor- 
tion, ante-partum haemorrhage or premature 
deliveries. 

In fit women where earlier threatened abortion 
has been followed by an apparently uneventful 
pregnancy, the risk of anoxia to the foetus in the 
late weeks should be remembered. Such babies 
are, of course, especially vulnerable to the added 


anoxic effects of pre-eclampsia, postmaturity or} 


prolonged and difficult labour. 


We are greatly indebted to Professor Dugald 
Baird for encouragement and advice during the 
performance of this work, to Dr. A. M. Thomson 
for helpful criticism in the compilation of this 
paper and to Mr. W. Z. Biliewicz for statistical 
analysis. 
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URINARY PREGNANEDIOL IN PREGNANCY 
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AND 
C. S. RussELt, F.R.C.O.G. 


From the University Department of Obstetrics and Gynaecology and the Endocrine Unit, 
Jessop Hospital for Women, Sheffield 


IN a previous paper (Coyle, Mitchell, Russell 
and Paine, 1955), the errors of the several 
methods then available for the estimation of 
urinary pregnanediol were discussed, and a 
special study was made of two methods then 
thought to be the best available. So marked were 
the errors of these two methods that it was 
concluded they should be discarded for routine 
assay and that new methods should be sought 
and studied. 

For the past 18 months we have been using the 
method of assay demonstrated to us by Klopper, 
and now published in its revised form (Klopper, 
Michie and Brown, 1955). This method has been 
examined using an experimental design similar 
to that previously employed (Coyle et a/., 1955): 
urinary pregnanediol excretion levels in preg- 
nancy and the puerperium have also been 
studied and the values recorded. 


DESIGN OF EXPERIMENT 


The first part of this paper is based on the 
examination of three consecutive 24-hour speci- 
mens of urine carefully collected from each of 
10 normal patients in the 32nd-36th week of 
pregnancy. The pregnanediol content was 
estimated independently by two _ observers 
(M.G.C. and R.H.), each using the same 
method and each making duplicate estimations 
on the same specimen. The second part of the 
paper is based on the examination of urine 
obtained from normal women followed through- 
out pregnancy and labour and the early days of 
the puerperium. 


METHODS 


The only major modification to the method of 
Klopper et al. (1955) was omission of the 
permanganate wash. Recent work by Klopper 
(1955), completed after we had begun our 
investigation indicates that this step is necessary 
in the case of non-pregnant urines, and, though 
desirable in pregnancy, is not essential for the 
majority of cases. (See addendum.) 

In Cases 1-5 (Table II) duplicate samples of 
urine were taken, each being one-twentieth of 
the 24-hour volume; these provided sufficient 
material for tests of purity on the final extract 
in addition to the normal assay. In Cases 6-10 
(Table II) pregnanediol assays only were carried 
out for which a smaller quantity of urine 
(1/250th) was taken. After hydrolysis the urine 
was extracted with toluene and this extract 
washed with N—NaOH and then with water, 
and evaporated to approximately 10 ml. This 
was applied, after cooling to room temperature, 
to the surface of a chromatography column 
previously prepared from 3 g. alumina in a tube 
of 1 cm. diameter. The column was washed with 
25 ml. 0-8 per cent ethanol in benzene, and the 
pregnanediol fraction then eluted with 13 ml. 
3 per cent ethanol in benzene. (The volumes of 
solvents used in chromatography have to be 
slightly modified with different batches of 
alumina.) The second eluate was evaporated 
to dryness and the residues acetylated with 
acetyl chloride in benzene. Light petroleum 
(b.p. 40°-60°), was then added, and the solution 
washed with aqueous sodium bicarbonate and 
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water, and chromatography again carried out 
on a similar column to that used previously, but 
prepared in light petroleum instead of benzene. 
The pregnanediol was eluted with 15 ml. 
benzene which was then evaporated to dryness, 
approximately 10 mg. sodium sulphite was 
added, and, after colour development with 
concentrated sulphuric acid at 25° for 1 hour, 
the absorption of the solution was measured in 
the Spekker Photoelectric Absorptiometer using 
an Ilford Spectrum Violet 601 filter (transmission 
maximum 430 my). 

When one-twentieth of the 24-hour specimen 
was extracted, the final products were examined 
for purity by measuring their melting points on a 
Gallenkamp (London) stage and their ultra- 
violet absorption spectra both in ethanol and 
sulphuric acid in a Unicam (Cambridge) Quartz 
Spectrophotometer, S.P. 500. 

Recovery experiments were carried out by 
adding 0-2 mg. pure pregnanediol in 0-2 ml. 
ethanol to 150 ml. male urine or 10 ml. late 
pregnancy urine, followed by hydrolysis and 
extraction, as previously described. Four male 
urines and 2 late pregnancy urines were studied. 


RESULTS 
Part 1, A Critical Study of the Technique Used 
The melting points of the final acetylated 
products in the cases of patients 1-5 are shown 
in Table I. The melting points are bi-phasic, and 
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only the lower temperatures are shown. The 
ultraviolet absorption was measured in ethanolic 
solution, and after 1 hour in concentrated 
sulphuric acid at 25° C. The peaks in all cases 
were in almost the same positions as those for 
pure pregnanediol di-acetate, but the extinction 
at these wavelengths was invariably increased 
(Table I). These observations showed the final 
extracts to be very much more pure than those 
obtained by the methods previously studied. The 
recovery experiments showed a recovery of 
80-96 per cent. 

The 24-hour pregnanediol outputs were 
studied statistically. After averaging the dupli- 
cate readings, the results were set out in table 
form (Table I], where the marginal totals reveal 
the main features of the experiment. Using the 
analysis of variance the patients differed signi- 
ficantly, as was expected. The interaction 
patients xdays is significant, indicating that 
even when allowance is made for testing error 
(deduced from comparison of the readings of 
the two observers) the estimated excretion in 
any particular patient varies from day to day. 
This “‘occasion”’ variation which has an estimated 


8-5—2:1 
2 , 
appears to be random, the lack of significance 


of the between day mean square suggesting the 
absence of any appreciable daily pattern of 


i.e., 1-8 


standard deviation of J 


TABLE I 
Melting Points and Ultraviolet Light Absorption of Purified Extracts 





Ultraviolet Absorption 


Ultraviolet Absorption of Final 








Melting Point of Final Product : 
ee in Ethanol* Products in H,SO,* 
Case Number 
1% 1% 1% 
, : , E\ - @ 210 mu Ey on. * 285 mu Ey cm,2t 420 mu 
1 2 3 1 2 3 1 2 3 
I 157 157 158 12-6 11-3 12-5 271 324 392 170 180 168 
2 163 162 161 1-3 11-3 12-2 212 293 206 135 140 117 
3 157 159 156 23-0 25-2 21-2 460 464 385 236 147 243 
4 159 160 157 22-8 19-0 11-2 418 356 405 177 184 167 
5 af 156 156 155 9-3 16-4 12:1 244 270 155 195 214 171 
Pure pregnanediol di-acetatet 163 179 3-9 293 155 
(bi-phasic) 





* The percentage concentration is based on assay as pregnanediol by the H,SO, colorimetric technique. 
+ Produced by acetylation of pregnanediol (m.p. 243°) followed by chromatography and repeated re-crystallization 


from di-ethylether. 
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TABLE II 
Excretion of Pregnanediol in mg. per 24-Hours on Three Consecutive Days in Normal 32-36 Week Pregnancies 
: Day Sum ~ Average 4 
Case Number Reading 1 2 3 6 Readings Reading 
1 1 39-5 36°6 40-2 
2 — a . aoe ||. ee 
ap os 1g m8 . Sum 79-5 72°4 84-2 ; __ 236-1 39-35 
2 1 31-6 34:8 38-4 
2 . 26 33-8 35-8 
ii. Bemis I | a __202°2 33:70 
3 1 51-5 51-9 53-2 
2 ee we. ee 
i rn Sum is 7 a. . 2 313-5 52-25 
4 1 36-3 40-0 37-5 
2 8: BS 
Pena or | OP 73-2 eS ee 224-9 37-48 
5 1 35-6 38-2 35:8 
: ae. & 36°6 
ee eS Se _ Ce Ta . a | a |. ce. 
6 1 44-8 48-0 48-3 
2 _ et . ae > an 
goes t 5 Sum os. es 100-4 — __ 288-2 48-03 
7 1 26-6 29-6 23-0 
2 i, Ts 
Sum 53-4 58-1 46-9 ms 26°40 
8 | 27:3 25°3 26:8 
2 25°30 258 GS 
ara Aa - «. 2. ee. Bee 
9 1 27:1 27-0 26-9 
2 35-868 
& Sum __ 58-4 52:8 53-7 _ 164-9 __ 27°48 
10 1 41-2 41-3 41-9 
2 __ 43:2 42-7 39:2 
bali Sum 84-4 84-0 81-1 __ 249-5 41-58 
Sum, 20 Readings 728-1 737-9 745-7 2211-7 
Average Reading .. 36°41 36-90 37-29 as: 
TABLE III 


Analysis of Variance 





Source of Variation 


Degrees of Freedom Sum of Squares Mean Square 











Between women 9 4,280 475-6*** 
Between days 2 8 4-0 NS. 
Interaction or random err 18 153 §-59"° 
Residual or testing error . . 30 62 2-10 
Total 59 4,503 —_ 





The mean squared difference between women is significant on the 0-1 per cent level. The difference between days is. 
not significant when compared with the interaction mean square which forms the appropriate basis for such a test. 
The interaction mean square itself is significant on the 0-1 per cent level when tested against the testing error mean 


square. 
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variation common to all patients. The testing 
error of a single sample has a standard deviation 


of approximately 1-45. Hence, if any attempt is 


made to measure the general level of output at 
any particular phase of pregnancy within the 
period covered by the experiment, using only 
one test by one person, the error will be the sum 
of the occasion variation and the testing error 
and will have an estimated standard deviation 


V(1-45)?-+(1 -8)”, ite., 2-30. 





Part 2. Urinary Pregnanediol Levels in Normal 
Pregnancy 

Five normal pregnant women were kept under 
observation from the 10th or 12th week of 
pregnancy until after delivery. The urinary 
pregnanediol excretion was determined at 
regular intervals throughout pregnancy until 
the onset of labour, and from delivery until the 
10th day of the puerperium. In 4 of these 
patients, daily determinations were made in 
early pregnancy. 

The results show that there was a wide range 
of variation from patient to patient throughout 
normal pregnancy. There was a steady rise in 
the pregnanediol excretion until the 32nd week 
of pregnancy when values above 25 mg. per 
24 hours were obtained (Fig. 1): at this stage 
the rising curve flattened out, and greater 
variation between patients became apparent 
(Fig. 2). From the 36th to the 38th week the 
maximum excretion values were reached and 
levels above 30 mg. per 24 hours were recorded 
and maintained until after delivery. There was 
no demonstrable fall in the excretion immediate- 
ly prior to the onset of labour: in 3 patients 
the excretion in the 24 hours following delivery 
was the same as that excreted during the 24 
hours before the onset of labour. In the other 
2, a lower value was obtained. There was then 
a gradual fall until the Sth day of the puerperium 
when levels of 2-5-2 mg. per 24 hours were 
obtained. These levels were maintained until 
the 10th day of the puerperium (Fig. 3). 


DISCUSSION 
In the critical evaluation of this new method of 
assay, some uncertainties need to be discussed. 
Specificity of Method. The specificity of this 
method, as with the older techniques previously 
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studied (Coyle et al., 1955), depends upon the 
purity of the final extract. Using melting points 
and ultraviolet absorptions as criteria of purity, 
it has been shown that a final product is pro- 
duced which is only slightly less pure than a 
specimen of pregnanediol di-acetate produced 
by acetylation of a pure sample of pregnanediol 
followed by chromatography and repeated 
re-crystallizations from ether. 

Completeness of Extraction. Recovery experi- 
ments when pure pregnanediol was added to the 
urine show that 80-96 per cent of the preg- 
nenediol originally present in the urine is 
estimated in the final extract. These findings 
are similar to those reported by Klopper et al. 
(1955). 

Laboratory errors. When the technique was 
applied to the assay of pregnanediol in three 
consecutive 24-hour specimens of late pregnancy 
urine, good duplication of results by indepen- 
dent workers shows that the laboratory error was 
low; but, because with pregnancy urine it is 
necessary to assay only a small portion (1/250th) 
of the 24-hour specimen, any laboratory errors 
are multiplied by 250 when the 24-hour output 
is estimated. In spite of this, the standard 
deviation of testing error is only 1-45, sufficient 
testimony to the excellence of the method, at 
least in the sense of reproducibility. 

Random Errors. The random errors due to the 
day-to-day variations in laboratory conditions, 
faulty urine collection, etc., have been reduced 
as far as could be contrived in the results 
reported here: but these known and unknown 
sources of variation can never be entirely 
eliminated. The best that can be hoped for is 
that the residual error is lower than the changing 
levels which are sought. In this study, the 
standard deviation for error was encouragingly 
low, 2-3, due in large measure we believe to the 
very close co-operation of our selected patients, 
more than half of whom were medical women 
aware of the need for great care in collecting 
their 24-hour samples. 

Suitability of this Method for Routine Use. 
When the results obtained here are compared 
with those obtained using other techniques. 
(Coyle et al., 1955), it is clear that they show 
that the method of Klopper- et al. (1955) is. 
superior. Provided great care is taken with all, 
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URINARY PREGNANEDIOL OUTPUT FROM NORMAL 
PREGNANT WOMEN. 
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matters pertaining to the assay reasonably 
correct values should be obtained. 


Excretion in Normal Pregnancy. Over the 
three days studied in the 32nd-36th week of 
pregnancy the day-to-day excretion was found 
to be fairly constant, a finding in disagreement 
with that of other workers who used older 
methods (Davis and Fugo, 1947; Bradshaw and 
Jessop, 1953; de Watteville, 1951; Trolle, 1955). 
The levels were lower than those found using 
a precipitation technique (Michie, 1953). During 
pregnancy a steady rise in the pregnanediol 
levels was noted until about the 32nd week 
(Fig. 1): thereafter there was a flattening out 
of this rising curve (Fig. 2), so that fairly 
Stationary levels were maintained in the later 
weeks of pregnancy. There was no recognizable 
change in the excretion rates immediately prior 
to labour. After delivery the level remained 
high for 24 hours, when it fell rapidly over the 
next 2-4 days to a level of 2-3 mg. per 24 hours 
which was maintained until the 10th day of the 
puerperium (Fig. 3). 


SUMMARY AND CONCLUSIONS 


The method developed by Klopper ef al. 
(1955), for estimating urinary pregnanediol has 
been investigated in late pregnancy, and the 
results reported here. 

As a planned study of the method and of the 
variations in the daily excretion under known 
conditions, estimations were made on the 24- 
hour urine specimen of each of 10 normal 
34-36 week primigravid women on each of 
three consecutive days. 

Measurement of the melting points and the 
ultraviolet light absorption showed the final 
extracts to have a high degree of purity. 

The analysis of variance of the results showed 
a marked difference between the amounts of 
pregnanediol excreted by the different patients; 
but no difference between the daily outputs. 
The testing error of the method as estimated 
from the duplicate results of two independent 
workers was low. The residual or “‘occasion”’ 
error is small enough to justify further study of 
the test. 
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The excretion of pregnanediol by five normal 
women was studied throughout their preg- 
nancies. A steady rise was observed until about 
the 32nd week; thereafter there was a flattening 
off of the rising curve. An immediate pre-labour 
fall in the excretion could not be demonstrated. 
The excretion during the 24 hours after delivery 
was high, and this was followed by a sharp fall 
to 2-10 mg. per 24 hours, this level being 
maintained for 4-10 days. 

We conclude that the technique for preg- 
nanediol assay here described should supersede 
the older precipitation methods. It remains to 
study the application of this technique of assay 
to the management of early and late pregnancy 
diseases. 
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ADDENDUM 


The modification using a potassium perman- 
ganate wash which is included in the published 
technique of Klopper ef al. (1955) was not 
available when the work reported here was 
completed. It is however now considered 
desirable and is being incorporated in all 
future assays. 
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PROLONGED PREGNANCY 


BY 


L. G. Hicoins, M.D., F.R.C.S., M.R.C.O.G. 
Woking Maternity Hospital 


THE possible effects of prolonged gestation upon 
the mother and child have been discussed by 
many authors, and in late years notably by 
Clayton (1941) and McKiddie (1949) both of 
whom have analyzed extensive series. In these 
two papers attention was concentrated upon 
certain aspects of the problem, and I feel there 
is still something to be learned from an analysis 
that takes into account the clinical features of 
the whole series and the therapeutic methods 
employed in dealing with the cases. Unless this is 
done, there is an obvious possibility that 
therapeutic results may be confused with the 
sequels of prolonged pregnancy. It is my 
intention to analyze a series of deliveries con- 
sisting entirely of cases in which the patients 
came into labour normally, delivering a mature 
infant (54 pounds or over). The assembly of a 
suitable series has been made possible by a 
planned experiment or deliberate policy to avoid 
surgical induction, except in the presence of most 
emphatic indications, in order to observe the 
overall picture of spontaneous labour. 


DATA EMPLOYED IN THIS PAPER 


The series now examined is taken from the 
records of the Woking Maternity Hospital from 
January, 1946 to March, 1955. I have not 
carried it back before 1946 as examination of 
still older records showed important changes in 
management of patients about this time. The 
changes include abandonment of the use of 
quinine and pitocin in attempts to induce labour, 
increasing appreciation of the risks of labour in 
elderly women and earlier operative interference 
in severe pre-eclampsia and prolonged labour. 
For these reasons the inclusion of still earlier 
cases would disturb the uniformity of the later 
series. The overall Caesarean section rate has 
been about 8 per cent of all admissions for the 
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period under review. Throughout the period the 
gross infant mortality rate has remained very 
constant, with variation from 3-1 per cent to 
3-8 per cent of total admissions without 
correction of any kind. 

Admissions may be classed roughly under four 
headings as follows: 


Per cent of 
Admissions 
Booked for medical reasons 29 
Emergency admissions (unbooked 
and mostly abnormals) .. ee 7 
Primiparae considered normal on 
booking 40 


Multiparae considered normal on 

booking (booked for social reasons) 26 

The maternal menstrual dates are taken as the 
only criterion of the length of pregnancy. As the 
general therapeutic management, “medical” 
induction by oil, bath and enema is employed, but 
the use of quinine and pitocin is strongly dis- 
couraged, and the temptation to perform surgical 
induction upon “‘overdue”’ patients is resisted. 
Induction by artificial rupture of the membranes 
is recorded only 326 times for the entire period 
and in almost all cases has been used in the 
management of pre-eclampsia. I have rejected all 
cases with doubtful dates, all prematures, twin 
pregnancies and cases delivered by planned 
Caesarean section. Other cases rejected include 
those in which the foetus was abnormal, and 
cases exhibiting any abnormality of pregnancy 
that might interfere with the normal onset of 
labour, i.e., cases in which labour was induced 
surgically and cases of ante-partum haemor- 
rhage. After selection in this way, 9,277 case 
records remain for analysis out of the total of 
11,278 deliveries during the period under review. 
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THE NORMAL GESTATION PERIOD 


It is important to obtain an accurate picture 
of the pattern of gestation periods when labour 
is allowed to start spontaneously: 

TABLE I 


Analysis by Gestation Periods of 9,277 Mature Pregnancies 
(Reckoned from the L.M.P. of the mother) 








No. of Percentage 

Cases of Total 
Under 37 weeks oe i. 80 0-8 
37th week... “- - 128 1-4 
38th week 336 3-6 
39th week 987 10-6 
40th week 2,498 281 J 
4ist week 2,616 29-4 
42nd week 1,577 17-0 
43rd week 745 8-0 
44th week 198 2-1 
Over 44 weeks 112 1-2 





The following features may be noticed: 


Labour occurred before the end of the 40th 
week in 4,029 cases (43-4 per cent of the total). 

Labour occurred after the end of the 40th 
week in 5,248 cases (56-6 per cent of the total). 
The relatively large number of women delivered 
in the 42nd week is especially striking. In 98 per 
cent of cases delivery occurred within one month 
of the expected date, and delivery at “‘term” 
(40th-+-41st weeks) is recorded in 57-5 per cent 
of patients. 

In making comparison with other recorded 
series, allowance must be made for the omission 
of prematures in this table. Compared with the 
figures given by McKiddie (1949), Gibson and 
McKeown (1950) and by Gibson (1955) there is 
agreement in all main features, although in my 
series the proportion delivered at “‘term’’ is 
unusually high. This may suggest that the data 
are reasonably accurate. On the other hand in 
almost one-fifth of the cases the infants were not 
born within 2 weeks of the expected date and in 
1 case in 10 the onset of labour was delayed past 
42 weeks. This finding is common to all similar 
tables that I have seen, and it appears to me to 
call for comment. There is no accepted explana- 
tion for the wide spread of gestation periods 
over 8 weeks and I am satisfied that the dis- 
crepancy is not always due to errors in menstrual 
dates. As a possible explanation of these figures 
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I have to assume occasional delay in the initi 
ation of active foetal development from some 
disturbance of ovulation, implantation or ferti- 
lization of the germinal cell in a manner that is 
not understood, or that amenorrhoea before 
conception is relatively frequent. In any case it 
is Clearly impossible to assume “‘postmaturity” 
in any pathological sense on the ordinary data 
of L.M.P. when so many infants born 3 or even 
4 weeks late appear quite normal on clinical 
examination. I think it is fair to say that all 
investigators who have studied this point have 
come to the same conclusion and the relation- 


, Ship between the menstrual dates and infant 


development may be less close than is commonly 
supposed. 


INFLUENCE OF MATERNAL AGE AND PARITY 


In view of the important relationship between 
maternal age and parity and foetal morbidity, it 
is necessary to analyze my series from this angle. 


TABLE II 
Analysis by Maternal Age and Parity of 9,277 
Mature Deliveries 











Primiparae Multiparae 

Age (Per cent) (Per cent) 
Under 28 years 34-8 15-5 
28-34 years .. 13-2 20-8 
Over 34 years 4:3 11-5 





It will be noticed that elderly primiparae of 35 
years or older formed over 4 per cent of the total 
admissions. 

To investigate the possible influence of 
maternal age and parity upon the prolongation 
of pregnancy, I have made a similar analysis of a 
series in which the onset of labour was delayed: 


TABLE III 

Analysis by Maternal Age and Parity of 430 Cases in 
Which the Onset of Labour Occurred 18-28 Days After 
the Date Expected 





Primiparae Multiparae 





Age (Per cent) (Per cent) 
Under 28 years 40-0 15-0 
28-34 years .. 11-0 21-0 
Over 34 years 3-0 


10-0 
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These two tables correspond so well that it 
seems unlikely that maternal age and parity 
need consideration as factors concerned in 
causing delay in the onset of labour. This was 
the conclusion reached by Clayton (1941) and 
by McKiddie (1949). At the same time I am not 
sure that this finding is confirmed by experience 
in the labour ward. I have a firm clinical im- 
pression that there is a small but important 
group of elderly primiparae, often with some 
evidence of disproportion, which shows a 
marked tendency to go overtime. The group is 
important because labour in these cases may be 
difficult and most careful supervision is needed. 
Possibly such cases are not sufficiently common 
to affect the figures in the crude analysis just 
given. 
INFANT BIRTH WEIGHTS 


It is an everyday observation that large infants 
are uncommon before term, and for practical 
purposes it may be supposed that foetal growth 
continues steadily until delivery (Crichton, 
1953; Macdonald, 1953, 1954). In the table 
given below I am not concerned so much with 
the rate of growth as with the appearance of 
mature infants at various stages of gestation. 
The following analysis gives the average birth 
weights in my series: 


TABLE IV 
Average Birth Weights of Mature Infants by Length of 
Gestation Period 
(Calculated by maternal L.M.P.) 





Average Weight 
pounds ounces 


37th week 





(counted 36) 6 15 
38th week (counted 56) 6 15 
39th week (counted 160) 7 34 
40th week (counted 285) 7 6 
4ist week (counted 328) 7 10 
42nd week (counted 216) 7 14 
43rd week (counted 200) 7 13 
44th week (counted 200) 7 7 





No distinction has been made between primi- 
parae and multiparae nor between boys and girls. 
In this table it is shown that the average weight 
reaches a maximum at the 42nd week, which in- 
cludes 17 per cent of all mature births. There are 
several interesting features in this table. In the first 
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place it is interesting to notice the high average 
weight of the “‘mature”’ infants born before term, 
at the 37th and 38th weeks. The counts contain 
many infants which are clearly premature and 
which weigh only a little over the 54 pounds 
minimum. On the other hand there are also many 
normal sized infants of 7-8 pounds which bring 
up the average weight to nearly 7 pounds in each 
case. The appearance of such normal infants in 
these early weeks brings further evidence of the 
difficulty in making a reliable estimate of the 
degree of foetal development on the basis of 
a maternal L.M.P. 

Another unexpected feature is the fall in 
average foetal weight during the 43rd and 44th 
weeks. This feature seems to be consistently 
present in all similar weight charts, and it was 
noticed by Rathbun (1943), Karn and Penrose 
(1951) and Gibson and McKeown (1950). The 
fall in weight has been explained (Kamperman, 
1948; Mills, 1953) by assuming an actual loss of 
weight during the last few weeks of pregnancy. 
This suggestion is difficult to prove and is scarcely 
confirmed by the large proportion of fat and 
healthy infants born after the end of the 42nd 
week. In fact one commonly (but wrongly) 
accepted feature suggestive of pathological 
“‘postmaturity” is an infant of large size. The 
drop in weight towards the end of the 10th 
month can be explained in another way that I 
find easier to understand. It seems possible that 
some of these late infants are conceived during 
the month following the missed L.M.P. or 
perhaps these are pregnancies in which con- 
ception has been delayed by some disturbance 
of ovulation or of fertilization. In fact, I believe 
it may be true that after the end of the 42nd 
week the position is confused by the appearance 
of infants which actually represent gestation of 
39 or 40 weeks. 


ForETAL DISTRESS AND POSTMATURITY 


It is not easy to decide upon acceptable 
criteria for the recognition of foetal distress 
(Fitzgerald and McFarlane, 1955). Some change 
in cardiac rhythm or passage of meconium- 
stained liquor is common towards the end of 
labour and as a rule does not appear to indicate 
any serious foetal distress. I have decided to 
restrict cases for analysis to those in which there 
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are such records as liquor “heavily stained with 
meconium” or “passing pure meconium”’ or in 
which a slight stain appeared in the early hours 
of labour, with rupture of the membranes, and 
had increased with further progress. In almost all 
such cases there is also an obvious disturbance 
of the foetal heart sounds which are noted as 
becoming irregular or rapid or slow. With these 
criteria I have collected records of 101 cases of 
marked foetal distress analyzed as follows for 
gestation dates: 
TABLE V 
Gestation Dates of 101 Case Records Showing Marked 


Foetal Distress 
(Infants 5} pounds or over) 








Cases 
36th week 1 
37th week 3 
38th week l 
39th week 7 
40th week rm =F e- a) 17 
4lst week ne ss oS a 22 
42nd week a aa te “F 14 
43rd week = = na _ 15 
44th week ns ie ake on 12 
Over 44 weeks... xa - ie 7 





In 2 cases the records of dates are vague. 


Comparison of this series with the average 
rates given in Table I will show the very high 
incidence of foetal distress in the later weeks. If 
the small number of total deliveries after the 
4ist week is taken into account the comparison 
is even more striking. The same pattern appears 
in all similar analyses including those of 
McKiddie (1949), Clayton (1953), and Walker 
(1954). Further analysis by age dnd parity may 
be made as follows: 


TABLE Va 
101 Case Records Showing Severe Foetal Distress 
Analyzed by Age and Parity of the Mother 











Age Total Per cent 
17-27 years 42 primiparae 39 = 41 (52-8 expected) 
multiparae 2 
28-34 years 43 primiparae 32 = 43 (33-3 expected) 
multiparae 12 
35-44 years 16 primiparae 7 = 16 (13-8 expected) 
multiparae 9 
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The preponderance of primiparae is well 
marked especially in the younger age groups. In 
my view this feature suggests disproportion and 
soft part obstruction as important factors. In 
many cases in this series the foetal head was 
noted antenatally as being high or not well 
engaged. No useful figure can be given as not all 
cases were seen before the onset of labour. 
Further evidence of disproportion is to be found 
in the high incidence of premature rupture of 
the membranes (17 cases) and delivery by 
Caesarean section (41 cases). In this connexion 
it is interesting to note that, in cases in which 
delivery by section was considered necessary, it 
was usual to find the foetal vertex arrested in the 
transverse diameter of the plane of the pelvic 
brim, or with the occiput posterior. 

The series can be divided into two groups, 
firstly when there appears to be some explanation 
for the foetal distress and again when no 
probable explanation can be found. 

In 78 cases there was some obvious or prob- 
able explanation, e.g., prolonged labour, pre- 
mature rupture of the membranes, obstructed 
labour, maternal or foeta! disease and, in multi- 
parae, precipitate labour (at least 5 cases in 
elderly multiparae). 

In 23 cases the foetal distress could not be 
explained. These may be analyzed further as 
follows: 


TABLE VI 
Gestation Periods of 23 Cases of Foetal Distress for Which 
no Explanation Could be Found 





Cases 
37th week 
38th week 
39th week 
40th week 
4ist week 
42nd week 
43rd week 
44th week 
Over 44 weeks 


—-NNNARD WN 





In this table the preponderance of postmature 
infants is not obvious and the incidence corre- 
sponds closely with the gestation periods of 
normal delivery. Unfortunately this small series 
is not suitable for close statistical analysis, but 
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some general conclusions can be made. While 
foetal distress is commoner in infants delivered 
late, the preponderance of postmature infants 
is due to factors included in the group for which 
an explanation could be found. This implies that 
dystocia is the cause of a high proportion of 
cases. There is no evidence that “‘unexplained” 
foetal distress of serious degree is commoner 
when the onset of labour is delayed. 

N.B.—The foetal morbidity in this series 
comprised 8 stillbirths for 3 of which no 
explanation could be found post mortem. Of 
these 3 cases, 2 were delivered before term and 
1 came into labour late with early rupture of the 
membranes. There were 5 cases of neonatal 
death, all of which were connected with pro- 
longed labour or obstruction not recognized in 
time. 


DELAYED ONSET OF LABOUR AND DySTOCIA 


In his textbook upon antenatal care (1951) 
Browne refers to the clinical observation that 
the onset of labour is more often delayed when 
the presenting part remains above the pelvic 
brim, than when full engagement occurs at the 
end of pregnancy. Apart from this passing 
reference I have not been able to trace any 
serious attempt to examine the possible relation- 
ship between dystocia and prolonged pregnancy. 
In the tables helow I have tried to examine this 
point by analysis of instrumental deliveries and 
Caesarean section in obstructed labour. It is 
interesting to compare 3 groups of cases. Firstly, 
simple low forceps delivery when dystocia is due 
chiefly to rigidity of the soft tissues. Secondly, 
forceps with minor dystocia, i.e., with trans- 
verse or posterior positions of the foetal head or 





TABLE VII 
Analysis by Age and Parity of 313 Cases Delivered by 
Low lentsaned 
Cases 
Primipares. 272 (87: 3 per cent): 
Age 16-27 years 116 
Age 28- 34 years . “a ee a a2 114 
Age 35-44 years a va 42 
Multiparae 41 (12-7 per cent): 
Age 18-27 years . sa aa 6 
Age 28-34 years .. ne ia a 22 
eT -. Be ee oe 13 
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TABLE Vila 
Analysis by Duration of Pregnancy 
(307 cases) 
Cases 

36 weeks and under 5 
37 weeks .. ‘is cs oa sin 3 
38 weeks .. ae as is lei 7 
39 weeks .. aa = i 24 
40 weeks .. es oa a - 84 
41 weeks .. ‘ ae “ “a 85 
42 weeks .. “ ee ” es 63 
43 weeks .. ii di os Pe 23 
44 weeks a ad a a 10 
Over 44 weeks ae “I ~ 6 2 





In 6 cases dates are uncertain. 


TasLe VIII 
Analysis by Age and Parity of 252 Difficult Forceps 
Deliveries (Occipito-transverse and Posterior) 














Cases 
Primiparae 226 (90 per cent): 
Age 18-27 years .. fees 123 
Age 28-34 years .. ial a - 72 
Age 35-43 years .. ste ‘ce 31 
Multiparae 26 (10 per cent): 
Age 21-27 years .. a? a a 6 
Age 28-34 years .. ‘a = hs 13 
Age 35-44 years .. NP a _- 7 
TABLE Villa 
Ansys oy | Duration of Pregnancy 

Cases 
36 weeks and under ea ar - l 
37 weeks .. + - a ia —_— 
38 weeks .. ad a = oa 5 
39 weeks .. - ‘a eal “a 11 
40 weeks .. i a aha oe 54 
41 weeks .. -s a on is oF 
42 weeks .. es a sila i 65 
43 weeks .. si =" = = 28 
44 weeks ea = - & 12 
Over 44 weeks in mt “a v“ 12 





No distinction has been made in this table between 
primiparae and multiparae. 


with some other real mechanical difficulty. 
Lastly, when obstruction is so serious that 
hysterotomy is required for delivery, for 
example in unsuccessful trial of labour, or in 
prolonged labour for maternal or foetal distress, 
before the cervix is fully dilated. 
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In the case of low forceps (Tables VII and VIIa) 
analysis shows that 123 infants (40 per 
cent) were born before the end of term (40th 
week), and 184 (60 per cent) were born after 
term. These figures show a slight shift towards 
postmaturity, but correspond quite closely with 
the average dates for all women; 45-3 per cent 
by term and 54-7 per cent after the end of the 
40th week (Table I). It is clear that primiparity 
is the outstanding factor that calls for low 
forceps. 

In the series of difficult forceps deliveries 
(Tables VIII and VIIIa) only 28 per cent were 
before the end of the 40th week, and 72 per cent 
of the total infants were born after term. In many 
cases the vertex was noted as being high or 
unfixed before the onset of labour which was 
often unexpectedly difficult and lasted over 48 
hours in 23 patients. 

The series with obstructed labour is analyzed 
below (Tables IX and IXa). Many women had 
trial of labour that was not successful. In other 
cases obstruction developed unexpectedly or pro- 


TABLE IX 
Analysis by Age and Parity of 211 Obstructed Cases 
Delivered by Caesarean Section 








Age Cases Percent 
Primiparae: 
18-27 years 69 1-7 of 4,105 in age group 
28-34 years 70 4°8 of 1,444 in age group 
35-44 years 33 5-9 of 563 in age group 
Multiparae: 
22-27 years 3 0-18 of 1,691 in age group 
28-34 years 13 0-56 of 2,289 in age group 
35-43 years 23 2:0 of 1,150 in age group 
TABLE [Xa 
Analysis by Duration of Pregnancy 
Cases 
36 weeks and under 1 
37 weeks 1 
38 weeks 3 
39 weeks 7 
40 weeks 41 
41 weeks 50 
42 weeks 50 
43 weeks 30 
44 weeks .. 17 
Over 44 weeks 8 
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longed labour had to be terminated for maternal 
or foetal distress, which formed the indication for 
operation in 46 cases. Only 25-5 per cent came 
into labour before the end of the 40th week, and 
in half the cases labour did not start before the 
end of the 4lst week. These would be post- 
mature by some standards. 


PROLONGED LABOUR 


This factor may be considered here as it is so 
often associated with difficult forceps extraction 
and obstruction. I have collected records from 
187 patients in whom labour continued for 48 
hours or longer. These are analyzed as follows 
for age and parity: 

TABLE X 


Analysis by Age and Parity of 187 Cases of Prolonged 
Labour (48 hours or longer). Mature Infants Only 





Cases 
Primiparae: 
Age 16-27 years .. zs oa ‘tin 85 
Age 28-34 years .. se ae * 68 
Age 35-44 years .. - a ay 15 
Multiparae: 
Age 27 years and under .. rye 6 
Age 28-34 years .. oy ~ si 9 
Age over 34 years os 
TABLE Xa 
Analysis by Duration of Pregnancy 
(181 cases) 
Cases 
37 weeks and under em es , 2 
38 weeks .. a sa ea wi 2 
39 weeks .. a es 4 oe 9 
40 weeks .. = a5 - _ 34 
41 weeks .. sii - “A a 47 
42 weeks .. am ea ta a 47 
43 weeks .. - ii a as 22 
44 weeks es me oe od 13 


Over 44 weeks ta va me uF 5 


This series corresponds closely with the series 
for difficult forceps extraction and for delivery 
by Caesarean section following obstruction. 
There is marked delay in the average date for 
commencement of labour. Almost half the 
women did not start contractions until after the 
end of the 41st week. The contrast in duration 
of pregnancy between these different categories 
is shown in Figure 1. 
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A. 9,277 cases B. 307 cases 
spontaneous low forceps 
delivery delivery 
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To show dates of onset of labour. A. Spontaneous 


delivery. B. Low forceps delivery. 
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Showing dates of onset of labour in C. Prolonged 
labour; D. Difficult forceps; E. Obstruction and 


Caesarean section 


It is clear that some important factor must be 
present to cause the difference in average 
gestation periods between cases which terminate 
in spontaneous delivery or low forceps, on the 
one hand, and the cases that end with difficult 
delivery. There is a definite tendency to delay in 
the onset of labour in groups C, D and E in all 
of which dystocia develops. In most of these 
patients there will be evidence of disproportion 
with unsatisfactory engagement of the presenting 
part at term. In many cases I find antenatal 
notes that the foetal head had remained high or 


Fic. 1 


did not engage. The interesting point lies in the 
answer to the question: Is the dystocia the result 
of postmaturity or is the postmaturity the 
sequel? I have been able to examine this matter 
from another angle. Postnatal X-ray pelvimetry 
in 66 cases of labour unexpectedly difficult or 
prolonged and needing delivery by Caesarean 
section, showed a normal pelvis in 12 women. 
In 54 women there was revealed some abnor- 
mality of pelvic structure that explained the 
dystocia. In my view this observation does 
suggest that disproportion is likely to prove the 
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basic factor, at least in a large proportion of 
cases, and delay in the onset of labour follows 
upon this. If this is true, in many cases where the 
two conditions are associated, the treatment of 
the postmaturity will depend ultimately upon 
the degree of disproportion. 


PROLONGED PREGNANCY AND STILLBIRTH 


Many factors appear in the study of stillbirth 
and it is necessary to analyze cases with more 
than ordinary care in order to reach firm con- 
clusions. Since I am concerned only with the 
effects of prolonged pregnancy I have ignored 
in my series all cases in which the foetus weighed 
less than 54 pounds and all cases in which the 
foetus showed some congenital abnormality 
incompatible with life (anencephalics, etc.). I 
have retained all cases associated with accidents 
of labour, cord complications, hypertension, 
pre-eclampsia and uterine haemorrhage unless 
the foetus was premature. Two cases delivered by 
Caesarean section before the onset of labour are 
also included and some cases in which labour 
was surgically induced and with uncertain dates 
but considered undoubtedly mature. In the case 
of intra-uterine death before the onset of labour 
the dates of cessation of foetal movement are 
accepted. Corrected in this way a total number 
of 101 cases remain for analysis, representing for 
my whole series of 9,277 mature deliveries a 
stillbirth rate of around 1-1 per cent (Table XI). 

In this series the incidence of stillbirth rises 
after the 41st week, and it rises ever more 








TABLE XI 
Analysis by Duration of Pregnancy of 101 Mature 
Stillbirths 
Cases Per 
cent 
36 weeks or under 7=9 of 80 in age group 
37 weeks .. 2 = 1:6 of 128 in age group 
38 weeks .. 8 = 2:3 of 336 in age group 
39 weeks .. 13 = 1:5 of 987 in age group 
40 weeks .. .. 11 = 0-4 of 2,498 in age group 
41 weeks .. .. 8 = 0-3 of 2,616 in age group 
42 weeks .. 16 = 1-0 of 1,577 in age group 
43 weeks .. 8 = 1-1 of 745 in age group 
44 weeks .. .. 9 = 4-5 of 198 in age group 
Over 44 weeks .. 10 = 9-8 of 112 in age group 





Dates were uncertain in 8 cases. 
43 cases (42-5 per cent) delivered after 41 weeks. 
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steeply as the onset of labour is more delayed. 
The close association between foetal risk and 
prolonged pregnancy is obvious. I think it is 
true to say that the same observation has been 
made by all investigators. Further examination 
of this series by causes of foetal death is given 


below. 
TABLE XII 
Analysis by Cause of Death of 26 Cases of I.U.D. Before 
the Onset of Labour. Mature Foetus Only 





Cases 





Primiparae—Total 17 cases: 
Under 40 weeks 
40-41 weeks 
Over 41 weeks: 
Unexplained . . 
Pre-eclampsia 
Uncertain dates 
Multiparae—Total 9 cases: 
Under 40 weeks .. ae re oa 6 
40-41 weeks me oe - a 2 
Over 41 weeks ‘ ~ a 1 


>D 


NAN 





In 3 primiparae with pre-eclampsia the placenta was 
heavily infarcted. 


It is noteworthy that intra-uterine death 
before the onset of labour is rare in post- 
maturity. Such incidents are usually difficult to 
explain and the only definite predisposing factor 
that appears is pre-eclampsia in 7 cases. In 5 of 
these cases clinical disproportion was also 
present. This provides an obvious explanation 
for the relatively high incidence of intra- 
uterine deaths in primiparae. 

Further analysis by gestation time of 83 cases 
of intra-uterine foetal death is given in Figure 2. 
This series includes all cases of viable infants 
recorded at the Maternity Hospital during the 
years 1946-1954. 

Figure 2 shows a relatively even curve with 
a marked peak at the 38th week, i.e., before the 
dates of maximum number of deliveries. During 
the 41-42 weeks, with 4,193 deliveries, there wer2 
5 cases with 3 pre-eclamptics, and during the 
43-44 weeks, with 943 deliveries, there were 
again 3 pre-eclamptics among 4 cases. In this 
connexion pre-eclampsia and hypertension are 
grouped together. These are clearly important 
factors in association with intra-uterine foetal 
death from the 36th week onwards. There is no 
evidence in this series of any increase in foetal 
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Continuous line: Total number of cases. 
Broken line: 21 cases associated with pre-eclampsia and hypertension. 
There were 8 abnormals and in 4 additional cases dates were uncertain, including 3 mature foetuses. 


TABLE XIII 
Analysis by Duration of Pregnancy of 75 Cases of Foetal 
Death During Labour. Mature Foetus Only 








Cases 

Primiparae—Total 43 cases: 

Under 40 weeks .. cad nls ea 13 

40-41 weeks we we ee oe 6 

Over 41 weeks... by ss re 21 

Uncertain dates .. As Ke eS 3 
Multiparae—Total 32 cases: 

Under 40 weeks .. = al ee 14 

40-41 weeks i PF Ae Aa 6 

Over 41 weeks... <i ms ue 10 

Uncertain dates .. a in oe 2 





Stillbirth after 41 weeks is twice as common in 
primiparae. 


mortality at or after term arising from any other 
factor. 

Cases of foetal death during labour are ana- 
lyzed in Tables XIII and XIIIa. In two-thirds of 
the cases death was caused by trauma or acci- 
dent. In the unexplained group, 3 multiparous 
women were all delivered before the end of the 
40th week. Of 3 primiparae, only 1 woman was 
overdue, but 2 others were elderly, aged 34 and 35 
years. I have found unexplained foetal death 
during labour very uncommon. In a post- 


TABLE XIIla 
Analysis by Causes of Foetal Death of 75 Cases of Death 
During Labour. Mature Foetus Only 





Trauma (15 cases over 41 weeks) .. mn 40 
Accident (cord complications, etc.) .. 9 
Maternal disease (A.P.H.., etc.) ‘ oe 7 
Hypertension and pre-eclampsia = es + 
Inertia and prolonged labour 9 
Unexplained foetal death 6 





mature infant there is only one certain record 
in the entire series. 


NEONATAL DEATH 


In my experience neonatal death in mature 
infants is not common. I have collected records 
of 48 cases of first-week deaths (foetal loss 
0-3 per cent of the 9,277 mature deliveries) 
shortly analyzed in Table XIV. 

This is a small series and in most cases the 
causes of death do not appear related to the 
problems of postmaturity. I think it would be a 
mistake to confuse the analysis of the longer 
series of stillbirths by including these cases, 
which are recorded here, but are not considered 
further. 
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TaBLeE XIV 
Analysis by Causes of 48 First-week Deaths 





Cases 





Congenital abnormalities a a mn 14 
Foetal disease .. 12 
Birth trauma (5 cases born during the ‘42nd 

week) ‘ ; oe 
Following Caesarean section . 
Broken cord (35 days late) ne 
Unexplained (all born during 42nd week) al 
No post-mortem examination i 


NW 





GENERAL OBSERVATIONS UPON POSTMATURITY 


Before considering the practical application 
of the features that appear in this analysis, some 
general observations upon the subject of post- 
maturity will be useful. As used today, the term 
““postmaturity” implies a pathological state and 
a postmature foetus should show pathological 
features. It becomes necessary to distinguish 
between postmaturity in this sense and any 
other conditions which may give rise to the 
impression of unduly prolonged pregnancy, but 
which will result in the birth of a normal infant. 
Unfortunately there does not exist today any 
acceptable and practical index of foetal maturity 
in terms of foetal development. The absence of 
such a criterion or index, which should be 
independent of the menstrual dates, introduces 
much uncertainty and difficulty in any attempt 
to study the problems connected with post- 
maturity. Ballantyne and Browne (1922), in their 
well-known paper, after extensive investigations, 
were able to conclude that “‘postmaturity of 
the foetus is a condition that has a real existence” 
but they emphasized the difficulty in making a 
confident diagnosis. Records of grossly pro- 
longed pregnancy with a normal foetus are 
exceedingly rare. I have not been able to trace 
any recent reports in British literature. A few 
cases appear in modern German literature with 
data that are acceptable, with gestation periods 
by menstrual dates of 321-343 days (see Higgins, 
1954). In most cases the infants showed a large 
and hard skull, and delivery was difficult. Some 
interesting facts appear from a study of the 
recorded cases. All the infants were alive when 
labour began and all survived. In 4 cases out of 
5 their weight was within ordinary limits, and a 
single large foetus of 11 pounds could scarcely 
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be called abnormally heavy. The references to a 
hard inelastic head suggest poor engagement of 
the presenting part. If these records can be 
accepted it is obviously wrong to suppose that a 
postmature infant need be heavier or longer 
than normal. In view of the rare, almost 
legendary occurrence of these cases, of which I 
have no personal knowledge, it is difficult to 
make further comment. 

The common clinical problem concerns post- 
maturity of 2 or 3 weeks, and difficulty arises in 
estimation of the true gestation period. If the 
estimate is based upon the menstrual dates, the 
marked variation shown in Table I must be 
taken into account, and the picture of foetal 
maturity is confused. Similar variation is found 
in different pregnancies in the same woman, and 
the same pattern appears when gestation is 
reckoned from the date of ovulation (Stewart, 
1952) or the date of insemina.ion (Hotelling 
and Hotelling, 1932). Man is not alone in this 
erratic behaviour; the same features occur in 
cows, mares, asses, sheep, etc., and a variable 
length of gestation is evidently common in 
domestic animals. In my opinion there is over- 
whelming evidence that the human gestation 
period, reckoned by menstrual dates, is essenti- 
ally variable. If this fact is acknowledged there 
is clearly no reason to suppose that a “‘late” 
baby need be postmature in a pathological 
sense. Indeed a small experience is sufficient to 
show that this is not the case, and in the series 
analyzed in Table I normal and mature infants 
have been born at all times from the 37th week 
to the 44th week in circumstances that do not 
suggest anything abnormal in the infant nor 
uncertainty in the usual data of menstrual 
history, quickening and uterine growth. The 
conception of “‘term” as a single day, a focal 
point, is essentially mistaken. In its correct 
sense as the moment when a healthy and mature 
infant will be born, “‘term’”’ is a period that 
extends over several weeks. Assuming an infant 
of more than 54 pounds weight, there is a 
slightly odds-on chance (say 55 per cent) that it 
will be born during the 40th or 41st weeks. On 
the other hand, | infant in 6 will be born during 
the 42nd week. We know this when the preg- 
nancy begins and if it should happen it is just 
the result of chance and does not denote any- 
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thing abnormal. There cannot be any justifi- 
cation for assuming, as is done so often, that 
after 41 weeks every pregnancy is abnormally 
prolonged. 

Yet there is another side to the question. 
Some infants are born distressed and covered 
with meconium, and in rare cases may be still- 
born, in circumstances that are difficult to 
explain. This may happen at any period of 
gestation, but if it occurs after the 41st week it is 
difficult to avoid the conclusion that “‘post- 
maturity”” may have something to do with it. 
In seeking an explanation for such post- 
mature deaths, it seems sensible to look beyond 
the placenta and foetus, which usually show no 
clear evidence of abnormality apart from the 
signs of foetal distress. I believe that in some of 
these cases there is an increasing tone of the 
uterine muscle with consequent rise in intra- 
uterine tension, which finally becomes so great 
that the placental circulation is impaired. The 
sequence is suggested by two features that are 
uncommon before term. Such patients often 
report tiresome uterine contractions and pains 
of ‘‘false labour” for several weeks before 
admission to hospital, but these efforts to 
establish labour are fruitless. Secondly it often 
happens that the membranes rupture early in 
these women, with escape of meconium-stained 
liquor before the onset of regular contractions, 
Suggesting the possibility of a raised intra- 
uterine tension. This suggestion is purely 
hypothetical. At present there is no acceptable 
explanation for the tendency to early rupture of 
the membranes in these cases, and no rise of 
intra-uterine tension has been demonstrated in 
postmatures. 

It seems therefore that there should be two 
categories of postmaturity. In the first place, 
there is the common type, when infants appear 
normal after birth and in which we must assume 
that for some reason the prolonged pregnancy 
is a physiological effect. There is no reason to 
call such infants “‘postmature’’ and no active 
treatment is called for. Secondly, there is the 
much rarer form which may be associated with 
such pathological features as foetal distress at 
birth or with stillbirth, in which active inter- 
ference is most necessary. There is no prima 
facie reason to suppose that the same factors 


577 


are at work in these two groups, and it is clearly 
important to discriminate between them if this 
is possible. Further consideration of other 
features of normal and of postmature infants 
will help to do so and will help also to give some 
indication of therapeutic principles. 


PROLONGED PREGNANCY AND 
FOETAL MORTALITY 


A traditional association between prolonged 
pregnancy and a high foetal mortality rate has 
existed for many years, but it was not until 1940 
that a serious attempt to explain the connexion 
was made by Masters and Clayton (1940), who 
assumed the existence of some loss of physio- 
logical efficiency of the placental circulation. 
The authors investigated the importance of the 
senile changes recorded by Ballantyne and 
Browne (1922), which included calcification and 
partial obliteration of the blood vessels in places 
throughout the system of villi. It was concluded 
that the changes observed were not sufficiently 
extensive to explain the tendency to foetal 
morbidity in postmatures. This work was 
followed by another paper (Clayton, 1941) with 
careful analysis of 296 dead babies, and showing 
a marked increase in mortality in infants born 
after the 42nd week compared with those born 
at term. Clayton concluded again that the high 
foetal death rate was due to ordinary obstetrical 
hazards. The high incidence of stillbirths in post- 
matures is very obvious in my own analysis 
(Table XI) in which it was shown that two-fifths 
of the total number of cases were delivered after 
the end of the 41st week. This finding has been 
confirmed by many recent authors, and especially 
by McKiddie (1949) and by Walker (1954) both 
of whom have reported a high incidence (over 
30 per cent) of “unexplained” stillbirths, 
thought to be due to foetal anoxia, a consequence 
of an ageing placenta and inadequate placental 
function. Walker was able to show a marked 
reduction in the oxygen saturation of the blood 
in the umbilical vessels of newly born “‘post- 
mature” infants, as compared with the findings 
in infants born before or at term, and he 
emphasized the possibility of foetal morbidity 
from intra-uterine oxygen starvation. There are 
certain theoretical grounds for accepting this 
suggestion (Heckel and Allen, 1938; Hellman 
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et al., 1948) and today it is widely recognized 
that the maximum efficiency of the placental- 
foetal exchange is reached about the 36th week 
of gestation, with gradual deterioration after this 
date. This theory explaining the cause of much 
foetal mortality has been widely accepted, but 
on reflection certain difficulties appear. The 
whole argument must depend upon the high 
proportion of “‘unexplained”’ deaths reported by 
McKiddie and by Walker. Other observers, 
working in other hospitals, have not had the 
same experience. Clayton (1941), dealing with 
deliveries at Queen Charlotte’s Hospital, found 
only 2 stillbirths in a total of 21 postmatures 
were difficult to explain. He found no example 
in his series of 9,649 consecutive records of any 
case of postmature intra-uterine foetal death. 
Latto (1951) recorded 1 unexplained stillbirth in 
4,653 deliveries. In my own series I have 3 
records after the 4lst week of intra-uterine 
foetal death and 1 case of foetal death during 
labour in a total of 101 mature stillbirths, for 
which I could not give an explanation. It 
appears that these disasters are rare, with an 
incidence in this series of 1 in 2,300 deliveries. 
Moreover, the interpretation of early records is 
confused by the marked improvement in the 
records of obstetric deaths that has taken place 
during recent years. The figures for Scotland 
published by Duncan, Baird and Thomson 
(1952) show particularly striking improvement 
in the stillbirth rate due to “indefinite causes”’ 
(i.e., with no post-mortem pathology?) which fell 
from 13 per thousand in 1938 to 5 per thousand 
in 1948. It is clear that this reduction in foetal 
loss will apply especially to the group included 
by McKiddie and by Walker as “unexplained”. 
If such cases are really caused by placental 
degeneration it is not easy to explain the im- 
provement. There are other features of post- 
maturity that are difficult to explain by the 
theory of placental insufficiency. 

(1) Foetal death of postmatures is commoner 
in primiparae than in multiparae. If any con- 
siderable proportion of these is due to the 
“‘ageing”’ placenta, it seems odd that they should 
be so much more common in primiparae, since 
we may suppose that the placenta matures 
equally early in multiparae. 

(2) Intra-uterine death of a postmature foetus 
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before the onset of labour is rare. Excluding 
women with pre-eclampsia, I have found records 
of 4 cases only in which foetal death occurred 
after the 4Ilst week in the series of 26 cases 
reported here. There does not appear to be a 
clear indication of any special liability to death 
after term. I should not expect this position if 
placental degeneration were an important factor. 

(3) In extreme postmaturity, associated with 
anencephaly, the foetus rarely dies in utero. In 
the only case of this kind that I have dealt with 
personally, in which gestation lasted for 389 
days, the foetus was alive up to the moment of 
birth. I can discover only one record (Browne, 
1953) in which such a foetus died a few hours 
before birth. Moreover the physical growth of 
the limbs and trunk appears to proceed through- 
out the long pregnancy, and may develop to a 
degree that is embarrassing. In other words, 
there is no suggestion of any failure of the 
placental circulation which might limit the size 
of the infant or lead to intra-uterine foetal 
death. 

For these reasons I feel we should be critical 
in accepting the theory of foetal anoxia from an 
‘‘ageing”’ placenta leading to deficient placental 
exchange as an adequate explanation for the 
majority of unexplained foetal deaths after 
term. This may be true in some cases, but the 
fact is not yet proven. Infants may be stillborn 
at all stages of pregnancy without obvious 
explanation. In other cases the true explanation 
of stillbirth may be found in some abnormality 
of labour when no pathology appears on post- 
mortem examination. In what other way can the 
high foetal death rate of postmatures be 
explained ? In my view the analysis just presented 
has brought forward two factors of real 
importance: 


(1) Hypertension. 
(2) Dystocia. 


(1) Hypertension 

In my entire series of 45 postmature still- 
births, hypertension was present in 12 patients. 
This is about 4 times the rate expected, since 
only some 7 per cent of the hospital population 
show recognizable and constant rise of blood 
pressure (over 140/90 mm.). Only one patient in 
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this group was suffering from serious pre- 
eclampsia. In all other cases hypertension was 
the outstanding feature and pre-eclamptic 
symptoms were mild or absent. There is 
certainly an important relationship between 
hypertension and stillbirth. We must suppose 
that this effect is related to the reduction in 
normal placental blood flow which is known to 
occur in pre-eclampsia and in uncomplicated 
hypertension (Browne and Veall, 1953). Intra- 
uterine foetal death in hypertension does not 
appear to be common unless it is associated with 
disproportion. If this is the case, the foetal 
mortality in primiparae is relatively high. It is 
noteworthy that, in my series, stillbirth with this 
syndrome appears only in the groups, with a 
total of 775 cases, in which labour was delayed 
for from 18 to 30 days, and showing a foetal 
mortality rate from this single cause of nearly 
1 per cent. There is no doubt that intra-uterine 
foetal death in mature infants is found most 
commonly associated with this syndrome. In 
this respect my records endorse the observations 
of Martin (1955) who has called attention to this 
association. 


(2) Dystocia 

A single large discrepancy appears in com- 
paring the various analyses of postmature 
obstetric deaths published by different authors. 
The very high figures for “‘unexplained”’ foetal 
deaths recorded by McKiddie, Walker and 
others, ranging to over 30 per cent of all post- 
mature foetal deaths, are quite outside my 
experience and no comment is possible. Clayton 
(1941, 1953) and Latto (1951) found few foetal 
deaths unexplained. These findings are endorsed 
by my own series in which foetal death from 
unknown causes occurred at the average rate of 
1 in 1,400 deliveries. With few exceptions, foetal 
loss in postmaturity has been due to dystocia, 
associated with malpresentation or disproportion 
or with the stress asphyxia and intra-natal 
infection of prolonged labour. These difficulties 
are especially common in primiparae, and it is 
easy to understand why these women should 
show high foetal mortality rates compared with 
multiparae. It follows that the high incidence of 
foetal loss in postmaturity implies a specially 
high incidence of dystocia. How is this feature 
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to be explained? It is sometimes suggested that 
postmature infants are larger and their bones 
are harder than those born at term, but in my 
experience most postmature babies look quite 
normal. I find it difficult to believe that extra 
growth during one week in utero or even longer 
can make such a material difference to the foetal 
mortality rates and I feel that another explana- 
tion should be found. 


THE BACKGROUND OF POSTMATURITY 


Apart from its importance as a cause of foetal 
morbidity, it is clear that there is a close 
association between dystocia and prolonged 
pregnancy. I think it is quite natural to assume 
a direct connexion between disproportion and 
malpresentation and delay in the onset of 
labour. We may suppose that with inadequate 
engagement of the presenting part some 
necessary stimulus is lacking and descent with 
softening and expansion of the cervix occurs 
late or not at all. The background of dystocia 
does not appear during the postmature period; 
it is present already at term and it is on this 
account that the onset of labour is delayed. I 
believe this suggestion will apply in many cases 
of postmaturity and it will provide a simple 
explanation of several features that are difficult 
to explain otherwise. I have referred to it already 
in discussing the postmaturity of dystocia as it 
appears in Tables VII, VIII and IX and in 
Figure 1. In these cases, with a high incidence 
of mechanical difficulty, the proportion of 
women who fall into labour after the 42nd week 
is increased twofold. This mechanism will 
account also for the postmaturity with an 
abnormal foetus. In the case of anencephalics 
the foetus may not be large, but the normal 
stimulus of the vertex is absent and the common 
distortion of the cervical and thoracic spine 
prevents engagement and descent of the cephalic 
pole. In a large number of cases dystocia has 
been so severe that delivery has involved great 
difficulty. The association of a high vertex with 
late onset of labour is quite common in my 
experience. All the data I have presented appear 
to emphasize the importance of the sequence, 
and the application of these facts will indicate 
important principles of treatment. 
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TREATMENT 


We cannot hope to prevent all obstetric deaths 
after term. Such disasters occur at all stages of 
pregnancy, explanation is usually impossible, 
attempts to forestall such deaths would imply 
wholesale interference with the normal onset of 
labour and even greater dangers would result. 
We can hope to prevent the increased incidence 
of foetal deaths after term which is clearly shown 
to occur in all series analyzed so far, and which 
is due to special factors of which actual labour 
is the most important. In practice we should try 
to make a distinction between late onset of 
labour due to physiological reasons and a post- 
maturity that may lead to pathological results, 
i.e., foetal death. The groups of multiparae and 
primiparae show a great difference in this 
respect. Delayed onset of labour is clearly 
associated with disproportion, and this seems to 
be especially serious in the case of elderly primi- 
parae and in the presence of hypertension. With 
these facts in mind, it is possible to make some 
useful rules for the management of real or 
apparent postmaturity. Such rules are very 
simple. Special consideration must be given to 
elderly primiparae and to women who suffer 
from hypertension (mostly primiparae) and with 
evidence of disproportion. In the absence of 
disproportion I believe that true postmaturity 
is rare. 

There are two categories in which post- 
maturity scarcely shows pathological effects, as 
follows: 


Multiparae. In a total of 4,119 mature 
deliveries I have records of | stillbirth at 17 days 
past term and | neonatal death 8 days past term, 
not due to ordinary hazards, which must be 
placed as unexplained. Patients in this group 
with normal pregnancy do not appear to be 
affected by the risks of postmaturity and no 
active treatment is required. This is probably 
true in the younger age groups, but there is some 
evidence that postmaturity introduces foetal 
risk in elderly women. I believe this is especially 
true when a long interval has elapsed since the 
birth of a previous baby. Fortunately induction 
of labour is usually simple and effective in such 
patients. 


Primiparae. In this group the age of the patient 
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and the presence of hypertension appear to be 
the most important factors. I have a single 
record of death of the foetus during labour at 
12 days past term in a girl of 26, and | case of 
neonatal death following labour of 31 hours in a 
girl of 27, labour 9 days late, and for which no 
explanation could be found. These are the only 
postmature and unexplained foetal deaths in 
the 3,497 primiparae which form the age group 
up to 27 years. Such girls are remarkably free 
from risk and no active steps are needed in the 
presence of uncomplicated postmaturity. On 
the other hand there are 2 records of I.U.D. in 
women of 30 and 36 years, delivered at 23 days 
and at 40 days after term, and another of foetal 
death during labour in a woman of 35, and 12 
days late. The age of the patients is clearly 
important. In the presence of pre-eclampsia or 
of simple hypertension, even of moderate degree, 
the position is very different. I have records in 
postmatures of 11 cases of stillbirth, with I.U.D. 
in 7 cases. Four of these women were aged 
26-27 years, 7 were aged 30-41, with a high 
presenting part recorded in 7 cases. I think the 
indication here is obvious. Unless the presenta- 
tion is quite favourable, elderly primiparae 
should not be allowed to pass the 4lIst (or 
42nd?) week. I would suggest that the factor 
of age should be considered at least from 30 
years, and it becomes more important as age 
increases. In the presence of pre-eclampsia or of 
hypertension associated with disproportion, 
there is a real indication to deliver the baby at 
term, even when the manifestations are relatively 
slight. In women past the age of 27, I am inclined 
to give some attention to false pains. Certainly 
in the presence of disproportion, with the 
possibility of delay in the onset of labour, I 
should accept such pains as an indication of 
foetal maturity and that early delivery should be 
considered. 

If treatment is called for, what is to be done? 
The orthodox advice is to perform surgical 
induction of labour. Unfortunately there are 
reasons why the scope and success of this 
manceuvre are limited. The patients are nearly 
always primiparae with a firm ciosed cervix, 
often with some clinical disproportion. It is 
precisely in such cases, in primiparae with a high 
presenting part, that the operation is notoriously 
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unreliable, and in the presence of pre-eclampsia 
the progress of labour may be too slow. In 
practice the number of postmature cases in 
which early delivery is definitely indicated is not 
large. If such cases are not suitable for surgical 
induction there should be no hesitation in 
completing delivery by Caesarean section. 


SUMMARY 


I have considered a series of 9,277 mature 
pregnancies in which labour has been allowed to 
start spontaneously. The series is analyzed to 
show the features of the normal onset of labour. 
The analysis reveals the wide spread of gestation 
periods reported by Clayton and by other 
authors. It is suggested that this variation cannot 
be due to defective data in all cases, and it is 
necessary to assume the existence of some 
fundamental disturbance of the usual mechanism 
of conception in order to provide a rational 
explanation. 

The chart of infant weights shows the highest 
average weight at the 42nd week. This confirms 
the findings of Rathbun and other authors. It is 
suggested that the fall in average weights in later 
weeks is due to the appearance of infants with a 
true gestation period of only 39-40 weeks. 

The features of grossly prolonged pregnancy 
(over 310 days) are discussed and the rarity of 
acceptable records pointed out. The features of 
slightly prolonged pregnancy are discussed. It is 
suggested that an attempt should be made to 
distinguish between pregnancy pathologically 
prolonged and cases in which the onset of 
labour is delayed by some physiological reason. 

An attempt is made to analyze the basis of 
foetal distress. The high incidence in primiparae 
and the frequent presence of dystocia are pointed 
out. 

I have made an analysis of cases showing 
dystocia and the association with delayed onset 
of labour is demonstrated in the case of difficult 
forceps deliveries, and in prolonged and 
obstructed labour. It is suggested that mal- 
presentation and disproportion are frequently 
responsible for pathological postmaturity. 

A study has been made of stillbirth as it 
appears in this series. The relatively high 
incidence after the 41st week is confirmed. The 
importance of hypertension and pre-eclampsia 
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is emphasized, especially for intra-uterine death 
before the onset of labour. During labour, 
unexplained foetal death was found to be 
uncommon in postmature cases. 

The association of high foetal mortality with 
prolonged pregnancy is discussed with special 
reference to the possible effects of foetal anoxia. 
The great importance of hypertension and of 
dystocia as causes of foetal mortality are 
emphasized further and the effect of these 
findings upon the principles of treatment of 
prolonged pregnancy is considered. 


REFERENCES 


Ballantyne, J. W., and Browne, F. J. (1922): J. Obstet. 
Gynaec. Brit. Emp., 29, 177. 

Browne, A. D. H. (1953): Irish J. med. Sci., 6th ser., 361. 

Browne, F. J. (1951): Antenatal and postnatal care. 7th 
ed. Churchill, London. 

Browne, J. C. McC., and Veall, N. (1953): J. Obstet. 
Gynaec. Brit. Emp., 60, 141. 

Calkins, L. A. (1948): Amer. J. Obstet. Gynec., 56, 167. 

Clayton, S. G. (1941): J. Obstet. Gynaec. Brit. Emp., 48, 
450. 

Clayton, S. G. (1953): Proc. R. Soc. Med., 46, 91. 

Crichton, D. (1953): J. Obstet. Gynaec. Brit. Emp., @, 
233. 

Duncan, E. H. L., Baird, D., and Thomson, A. M. (1952): 
J. Obstet. Gynaec. Brit. Emp., 59, 183. 

Fitzgerald, T. B., and McFarlane, C. N. (1955): Brit. 
med. J., 2, 358. 

Gibson, B. G. (1955): Brit. med. J., 2, 715. 

Gibson, J. R., and McKeown, T. (1950): Brit. J. soc. 
Med., 4, 221. 

Heckel, G. P., and Allen, W. M. (1938): Amer. J. Obstet. 
Gynec., 35, 131. 

Hellman, L. M., Flexner, L. B., Wilde, W. S., Vosburgh, 
G. J., and Proctor, N. K. (1948): Amer. J. Obstet. 
Gynec., 56, 861. 

Higgins, L. G. (1954): Lancet, 2, 1154. 

Hotelling, H., and Hotelling, F. (1932): Amer. J. Obstet. 
Gynec., 23, 643. 

Kamperman, G. (1948): Amer. J. Obstet. Gynec., 56, 170. 
(Discussion of Calkins, 1948.) 

Karn, M., and Penrose, L. S. (1951): Ann. Eugen., 16, 147. 

Latto, D. (1951): Brit. med. J., 1, 1364. 

Macdonald, I. (1953): J. Obstet. Gynaec. Brit. Emp., 60, 61. 

Macdonald, I. (1954): J. Obstet. Gynaec. Brit. Emp., 61, 
253. 

McKiddie, J. M. (1949): J. Obstet. Gynaec. Brit. Emp., 
56, 386. 

Martin, J. D. (1955): J. Obstet. Gynaec. Brit. Emp., 62, 111. 

Masters, M., and Clayton, S. G. (1940): J. Obstet. 
Gynaec. Brit. Emp., 47, 437. 

Mills, W. G. (1953): Proc. R. Soc. Med., 46, 94. 

Rathbun, L. S. (1943): Amer. J. Obstet. Gynec., 46, 278. 

Stewart, H. L., jr. (1952): J. Amer. med. Ass., 148, 1079. 

Walker, J. (1954): J. Obstet. Gynaec Brit. Emp., 61, 162. 











PTYALISM COMPLICATING PREGNANCY 


BY 


SYDNEY B. Cooper, M.B., M.R.C.O.G. 
Department of Obstetrics and Gynaecology, University of Cape Town 


PTryALIsM, derived from the Greek ptyalizien, 
meaning “‘to spit much’’, is an extremely rare 
complication of pregnancy. It should be differ- 
entiated from the mild increase in salivation 
which is a common finding in normal gestation. 
This latter frothy salivation, which is often part 
and parcel of “‘morning sickness’, is referred to 
by Dewees (1824) as “‘cotton spitting”’. It appears 
to be of slight value in the diagnosis of early 
pregnancy (Greenhill, 1951). Ptyalism is to be 
differentiated from drooling, i.e., where there is 
failure to swallow the salivary secretion. The 
incidence of ptyalism is difficult to assess. 
During the past 12 years only 1 true case has 
been encountered in 60,520 admissions to the 
maternity institutions under the aegis of the 
University of Cape Town. 


Case REPORT 


Mrs. M.A., a 36-year-old Malay, para-5, gravida-7, 
was an emergency admission to the Groote Schuur 
Hospital during the 14th week of her pregnancy because 
of excessive salivation. Her story revealed that with each 
of her previous pregnancies she had experienced the 
following train of symptoms. Excessive salivation and 
occasional vomiting which always commenced two weeks 
after the first missed period and continued until approxi- 
mately the 18th week of gestation. As soon as foetal 
movements were experienced salivation ceased. On each 
occasion her practitioner had administered various forms 
of therapy without success. Her third and fourth preg- 
nancies were associated with pre-eclamptic toxaemia, 
which commenced at about the 34th week of gestation. 
At the 12th week of her fifth pregnancy an abortion was 
procured. It is interesting that the sialorrhoea ceased on 
the same day the foetus was passed. She volunteered the 
information that an aunt and a first cousin had suffered 
from excessive salivation during pregnancy. Her 
gynaecological history was normal. 

She was perfectly well during the present pregnancy 
until 2 weeks after her first missed period, when she 
commenced vomiting excessively during the day and began 
salivating excessively during the day and night. The 
excessive vomiting persisted for 10 days, then ceased 


spontaneously. The excessive salivation, however, per- 
sisted. The saliva was colourless, odourless and tasteless 
and, when she swallowed large quantities, she became 
sick and vomited. The constant dribbling of saliva was 
most distressing and interfered markedly with speech 
and prevented her from falling asleep. Two weeks prior 
to admission the amount of salivation had increased as 
a result of her being dismissed by her employer for 
“spitting” while at work. Her practitioner, when 
summoned, advised bed-rest and administered atropine 
sulphate and sedatives intermittently by injection. These 
measures, however, failed to diminish the flow of saliva, 
which at this stage varied between 20 and 30 fluid ounces 
(568 and 852 ml.) a day. Since the onset of pregnancy the 
patient had lost 14 pounds (6-4 Kg.) in weight. 

On admission her general condition was good. The 
patient was expectorating continuously while being 
questioned and examined. There was no excoriation of 
the angles of the mouth or of the chin, nor was there any 
tenderness or swelling of the salivary glands. The tongue 
was clean and there was no reddening surrounding the 
openings of the parotid, submandibular and sublingua! 
ducts from which saliva was flowing freely. Her weight 
was 191 pounds (86-8 Kg.). Her temperature was normal, 
pulse rate 100 per minute and respirations 22 per minute. 
The blood pressure was 140/90 mm. Hg and the urine 
normal. The fundi showed no abnormality. Examination 
of the respiratory and central nervous systems revealed 
no abnormal findings. On vaginal examination the uterus 
corresponded in size to the period of gestation. 

The results of the special investigations were as 
follows. The saliva was slightly alkaline and analysis 
revealed the presence of amylase but no trypsin or 
pepsin; the blood urea was 18 mg. per 100 ml.; fasting 
blood sugar 84 mg. per 100 ml.; serum albumin 3-4 g. 
per 100 ml.; serum globulin 2-3 g. per 100 mi.; 
Wassermann and Kahn reactions negative; Rhesus 
grouping positive. 

The patient was given glucose water only for 24 hours 
and this was followed by a light diet. The fluid intake, 
urinary output and secretion of saliva were measured 
daily and the weight was recorded weekly (Table J). 
The blood pressure was recorded twice daily. On the day 
of admission (10th April, 1951) atropine sulphate 1/50 gr. 
(1-2 mg.) was given subcutaneously, the result being a 
temporary diminution in the amount of salivation which 
lasted approximately 20 minutes. Amylobarbitone gr. 3 
(0-2 g.) was given at night, with good effect. The day 
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following admission pyridoxine hydrochloride 50 mg. 
intravenously was commenced twice daily and continued 
for 6 days. Vitamin B complex 1 ml. by intramuscular 
injection was given daily for the same period. Alum 
mouth washes which were given 4-hourly were dis- 
continued after 2-days trial as they were found to be 
ineffective in reducing salivation. Caicium gluconate 
10 ml. 10 per cent was given intravenously but no 
benefit was derived from its use. Potassium bromide 
gr. 15 (1 g.) was commenced twice daily. 

In spite of the above therapy the patient continued to 
salivate excessively during the day but while the patient 
was asleep there was no evidence of dribbling of saliva 
from the mouth. Repeated intramuscular injections of 
saline with suggestive therapy had no effect on the 
salivation. 


Four days after admission tincture of belladonna | ml. 
was given 3 times daily for 4 days, with negligible effect 
on the sialorrhoea. 

Eight days after admission, as a result of numerous 
visitors, the total secretion of saliva rose to 38 fluid 
ounces (1,080 ml.). On examining the quantitative 
secretion chart it was observed that the output of saliva 
increased on each visiting day (Table I). 

In view of the fact that patients in the ward and 
relatives were sympathizing with her, she was isolated 
and only her husband was permitted to visit her. All 
forms of therapy were discontinued except the potassium 
bromide, gr. 15 twice daily, and the amylobarbitone, 
gr. 3 at night. Following this regime the secretion of 
saliva gradually decreased in amount. On the following 
visiting day the secretion of saliva amounted to 15 fluid 








584 


ounces (426 ml.). In addition, as the secretion of saliva 
decreased so the urinary output increased. 

The patient was allowed up 17 days after admission, 
the excessive salivation ceasing completely on the 18th 
day (Table I). By weighing the patient weekly it was 
found that she had lost 11 pounds (5 Kg.) in the first 
week, 4 pounds (1-8 Kg.) in the second week, but 
gained 4 pounds (1-8 Kg.) in the third week. The patient 
was discharged on the 20th day following admission. 
During the period in hospital the blood pressure did not 
rise above 140/90 mm. Hg and the urine remained clear. 

The patient attended the antenatal clinic regularly. 
Quickening was experienced 14 days after discharge from 
hospital. The excessive salivation did not recur during 
the remainder of her pregnancy. Labour commenced 
spontaneously and lasted 13 hours, with the delivery of 
a living male infant weighing 9 pounds 1 ounce (4-1 Kg.). 
The placenta and membranes were normal. The puer- 
perium was uneventful, the baby being breastfed, and 
the postnatal examination revealed no abnormality. 


A review of the literature covering the past 30 
years reveals only seven references (Snoeck, 
1935; Le Lorier, 1937; Raynal, 1950; Seitz, 
1928; Wallace, 1940; Urange Imaz, 1941; 
Dianti, 1954) to this condition. The modern 
standard textbooks devote but little space to 
this rare but distressing complication of preg- 
nancy. According to Greenhill (1951) note was 
made of this condition by Hippocrates. 


AETIOLOGY 


As the aetiology of hypersalivation is un- 
known, theories regarding causation have been 
rife. 

Boissard (1910) suggested that hypersalivation 
in pregnancy resulted from a deficiency of 
ovarian secretion. Were this the case, a persis- 
tence of the deficiency with a continuance of 
excessive salivation during sleep would be 
expected. This is generally not found in patients 
suffering from ptyalism. In the case reported by 
Snoeck (1935), an abnormally high concentra- 
tion of ‘“‘pregnancy hormone” (chorionic 
gonadotrophin) was found in the urine and 
blood when examined 78 days after the last 
menstrual period. This he considered to be a 
feature of this condition. Present-day knowledge 
reveals that the maximum excretion of chorionic 
gonadotrophin normally occurs roughly between 
the 50th and 60th days after menstruation. 
Positive Aschheim-Zondek reactions may then 
be obtained in dilution. Hormonal disturbances 
may therefore be considered unlikely aetiological 
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factors. Fairbairn (1928), Stander (1945) and 
Shaw (1947) claim that in some cases ptyalism is 
a manifestation of toxaemia. They do not 
suggest the type of toxin responsible. Baird 
(1950) reports that hypersalivation has been 
described as occurring in the later months of 
pregnancy, associated with pre-eclamptic 
toxaemia. According to Le Lorier (1937), the 
condition is the result of defective swallowing, 
i.e., drooling, rather than true hypersalivation. 
Shaw (1947), Raynal (1950), and Greenhill 
(1951) state that ptyalism is related to hyper- 
emesis gravidarum and that in all probability 
there is a common aetiological factor. According 
to French (1945), hypersalivation may be caused 
by other factors, viz., (a) drugs such as mercury, 
iodides and pilocarpine, (b) in association with 
any form of stomatitis or local irritation in the 
mouth, or (c), reflexly, from gastric disease. 
These causes, however, are most unlikely to 
operate during early pregnancy. Hormones or 
organic factors (toxins, drugs, etc.) are appar- 
ently not implicated in the causation of hyper- 
salivation complicating pregnancy, therefore 
attention should be focussed upon other possible 
modes of production. The psychosomatic 
approach appears to be a reasonable method 
of tackling this vexing problem. According to 
Skottowe (1950), numerous studies have shown 
that there is scarcely an organ or system in the 
body that may not be modified in function by 
psychosomatic influences. 

Playfair (1878), Fairbairn (1928), DeLee 
(1940), Stander (1945), Browne (1947), Raynal 
(1950), Cunningham (1951) attribute the con- 
dition to a “‘reflex neurosis”. The exact function- 
ing mechanism is not discussed by any of these 
authors. 

Two main theories are offered in explanation 
of the aetiology of ptyalism. 

(1) According to Benedek (1946), who sub- 
mits the Freudian theory, there normally occurs 
throughout pregnancy and lactation an “infantile 
desire to be taken care of”, ie., a type of 
‘adaptive oral regression’”’ takes place. When 
this occurs in a neurotic woman, hysterical 
symptoms could easily appear and may well take 
the form of hypersalivation. This would be an 
indication of ‘‘mal-adaptive regression’ of the 


entire functional unit concerned with feeding. 
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In interpreting increased salivation as a regressive 
phenomenon, reference may be made to investi- 
gations carried out by Lourie (1943). This 
author performed careful measurements of 
resting parotid secretory activity in normal 
children. Extremely high estimates were found 
in small children and a gradual decrease with 
maturation, e.g., 3-year-olds have a resting 
salivary secretory rate approximately 8 times 
greater than 13-year-olds. He interprets the 
decreasing salivary activity with increasing age 
as a manifestation of the development of higher 
(cortical) functions. “‘Mal-adaptive regression” 
and the development of hypersalivation would 
be expected to commence shortly after the first 
missed period, with the realization of pregnancy, 
and continue until the time of quickening or 
even to a later stage of gestation when the patient 
would find it difficult to reject the reality of her 
pregnancy. With this confirmation the hysterical 
symptom is likely to be surrendered. Were it not, 
excessive salivation would continue. This psycho- 
somatic aspect is reiterated by Szasz (1950). 

(2) According to Adler (1932), the mechanism 
of *“‘masculine protest”’ is a universal personality 
element amongst girls. If this is so, each preg- 
nancy would be confirmation of her femininity. 
In her state of emotional conflict she may feel 
insecure and needful of protection and affection. 
The fact that this is common in pregnancy is 
suggested by the great dependence which preg- 
nant women exhibit. Normally this “‘masculine 
protest”’ is well compensated and obscured. On 
the other hand, the onset of pregnancy may 
possibly be a powerful reminder of her feminin- 
ity and may induce hysterical symptoms such as 
excessive salivation, in an attempt to gain 
increased sympathy. When, however, gestation 
becomes obvious and inescapable, she may 
subconsciously resign herself and accept her 
lot. Menninger (1939) holds the view that many 
physical manifestations of the repudiation of 
femininity may occur during pregnancy. He 
quotes hyperemesis gravidarum as an example 
and hypersalivation may be a manifestation of 
the same basic factor. 

These two views expressed are different ways 
of describing the same failure to achieve maturity 
of personality. Adler’s view is a helpful way of 
regarding the problem. It is more generalized 
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and superficial than the Freudian explanation of 
neurosis expressed by Benedek, which seeks to 
explain failure to achieve maturity in terms of 
the psycho-biological development of the 
individual. 


CLINICAL FEATURES 


The presenting symptom is excessive saliva- 
tion, which usually commences 2 to 3 weeks after 
the first missed menstrual period. In the case 
reported by Snoeck (1935), the onset was 5 to 
6 weeks after the first missed period. It usually 
persists unabated until quickening occurs (Baird, 
1950; Greenhill, 1951), as exemplified in the 
reported case, but may persist throughout 
pregnancy. Greenhill (1951) reports that it may 
even continue for a few weeks after parturition. 
In the case reported by Snoeck (1935), the 
salivary secretion remained excessive during the 
latter months of pregnancy, but did not exceed 
200 to 300 ml. a day. According to Snoeck 
(1935), Greenhill (1951), Cunningham (1951), 
and as is seen in this case report, ptyalism is 
commonly associated with nausea and vomiting, 
especially in the early months, but may occur 
separately. It is interesting to note that in my 
patient excessive vomiting ceased spontaneously 
10 days after its onset, whereas the ptyalism 
continued. The salivary secretion is watery, 
tasteless and odourless, is slightly alkaline and, 
according to Tweedy, Wrench and Solomons 
(1925), may be accompanied by an unpleasant 
sweetish taste in the mouth. Nausea and 
vomiting may result from swallowing of the 
saliva. 

The amount of salivary secretion varies from 
day to day (note visiting days in the case 
reported—Table I). In this patient the largest 
amount of saliva secreted was 1,080 ml. in 24 
hours. Lvoff, quoted by Stander (1945), has 
reported several cases where secretion varied 
between 1,000-1,600 ml. in 24 hours. Greenhill 
(1951) claims that more than 1,920 ml. may be 
secreted daily. The salivary flow ceases during 
sleep in the majority of cases—Snoeck (1935), 
Eden and Holland (1940), and in the reported 
case. According to Greenhill (1951) it may con- 
tinue unabated throughout the 24 hours. The 
drain of large amounts of fluid, the absence of 
digestive power, the loss of appetite, and lack of 
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sleep, may cause rapid loss of weight. During the 
first week my patient lost 11 pounds. Boissard 
(1910) reports a case where, in spite of treatment, 
29 pounds were lost in 7 days. According to 
Baird (1950), and as illustrated in the reported 
case, there is a definite tendency for symptoms 
to recur in successive pregnancies. Greenhill 
(1951) states that it usually occurs once but may 
occur in successive pregnancies or may be absent 
in one and recur in the next. Of interest in this 
patient is the history of a similar condition 
having occurred in two members of her family 
—an-aunt and a first cousin. Ley (1921) reported 
that he had heard of the condition occurring in 
three members of the same family—two sisters 
and a first cousin. 

Examination of the mouth in cases of ptyalism 
reveals excessive saliva flowing from the main 
salivary ducts. Greenhill (1951) reports that the 
salivary glands may be slightly swollen and 
tender and the tongue may be coated, with red 
edges. He states that from continual dribbling of 
saliva the chin may become excoriated. Difficulty 
is often encountered with speech, due to the 
excessive saliva and this may partly aggravate 
the condition. 

The urinary secretion should be observed 
closely. In the case reported (Table I) and as 
indicated by Snoeck (1935), the urinary excretion 
increased as the salivary secretion diminished. 

The blood chemistry does not appear to be 
altered, unless dehydration supervenes. In the 
case reported by Snoeck (1935), there was 
acetonuria, albuminuria and evidence of de- 
creased liver function. He states that this was 
due to the relative starvation, resulting from 
intermittent though persistent Vomiting, which 
was associated with the hypersalivation. 


DIAGNOSIS 


The diagnosis in all cases is easy but should 
always be confirmed by having the secretion 
submitted for chemical analysis. The finding of 
amylase, with the absence of pepsin and trypsin, 
is diagnostic of saliva. Stander (1945) quotes 
J. G. Murray, Jr., who observed a patient 
secreting nearly a litre of “‘saliva” a day. 
Chemical analysis, however, revealed this to be 
gastric juice. 
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TREATMENT 


The toxic and local causes as mentioned by 
French (1945) should first be excluded. A vast 
number of drugs and other agents have been 
utilized in an attempt to alleviate this distressing 
condition. No uniform success has been ob- 
tained with any one medicinal agent. As early 
as 1878 Playfair stated that the condition was 
not readily controlled by medicinal remedies. 


(a) Drugs and Other Agents 

Atropine sulphate (1/100th-1/50th gr.) by 
subcutaneous injection and belladonna by 
mouth have been used by most authorities with 
most unsatisfactory results. Greenhill (1951) 
claims that atropine is useless in the treatment 
of this condition. That atropine paralyzes the 
salivary glands is well known, the mode of 
action being to render the gland cells insensitive 
to the action of acetylcholine liberated by the 
post-ganglionic cholinergic nerves. The reason 
for this failure is unknown. 

Bromides act mainly by depressing the central 
nervous system. In ptyalism, sodium bromide is 
frequently used in dosages of 15-30 gr. three 
times daily. If the larger dose is used for a long 
period, it is liable to produce “‘bromism”’. Toxic 
effects have evidently not been encountered, as 
no reference to it can be found in the literature. 
It is generally agreed that bromides have a 
slight beneficial effect. Phenobarbitone is prob- 
ably a more safe depressant. 

Astringent mouth washes containing alum 
(1 drachm to the pint) have been utilized by 
Snoeck (1935), Stander (1945), Browne (1947) 
and Baird (1950) and have not been found 
efficacious. Similar results were obtained in 
the case reported. This result is not unexpected, 
since the astringent might interfere with the flow 
of saliva from the numerous small accessory 
salivary glands which are present in the mouth 
but would certainly not arrest flow from the 
large salivary ducts. For this reason their use 
should be abandoned. 

Pyridoxine hydrochloride and Vitamin B 
complex apparently have no effect on salivary 
flow. 

Theobald, quoted by Browne (1947), obtained 
an immediate cure with 10 ml. 10 per cent 
calcium gluconate intravenously. When ad- 
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ministered to our patient it produced no effect. 
The good result obtained by Theobald might 
possibly have been due to psychological factors, 
or possibly to the effect of the calcium in 
checking exudation from the capillaries. 

Le Lorier (1937) obtained a cure in two primi- 
gravidae by using high frequency currents (of 
minimal intensity), which were applied to the 
parotid and submaxillary regions. In one patient 
three sittings were necessary and for the other 
one sitting sufficed. No details are given of these 
two cases. Bouchacourt (1937) claims that the 
effect was possibly the result of suggestion. 

Stander (1945) found that when ptyalism was 
a manifestation of toxaemia prompt amelior- 
ation followed the use of a “rigorous milk diet’’. 
When the condition was due to a “reflex 
neurosis’’, treatment was unsatisfactory. 

Various other methods of treatment have been 
described. DeLee (1940) reports good results in 
two cases following the injection of Locke’s 
solution under the breasts. In two other cases a 
cure was obtained by applying silver nitrate to 
the cervix. These cures were most likely the 
result of suggestion. 

Thus, in an attempt to effect a cure, most 
authorities have relied upon drugs and other 
measures, the results of which have been 
uniformly disappointing. It is probable that in 
the past workers have endeavoured to treat by 
physical methods a symptom which is possibly 
the result of a psychological disturbance. 


(b) Psychotherapy 

The psychosomatic aspect of hypersalivation 
has possibly not been fully realized and treat- 
ment from this point of view not sufficiently 
stressed. Strict isolation is beneficial in view of 
the condition being in all probability an 
hysterical symptom. In the reported case, follow- 
ing this regime, the salivary secretion gradually 
diminished and ceased completely after 10 days 

(Table I). 

Psychotherapy may take 3 forms: 

(a) Persuasion: In mild cases this may result in 
the hysterical symptom disappearing. 

(b) Suggestion: Kroger and DeLee (1946) claim 
that in serious cases of hyperemesis gravid- 
arum (which possibly has the same aetiology 
as ptyalism) hypnosis and post-hypnotic 
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suggestion may rapidly bring about a favour- 
able result. Of the 21 patients quoted by these 
investigators, 19 were cured by this form of 
therapy. They stress that this method of 
treatment when used does not provide a 
cure but is only a temporary means of dealing 
with the symptoms, which may recur. A 
permanent cure can only be achieved by 
prolonged analysis. There are no reports in 
the literature regarding this form of treat- 
ment in ptyalism. Should cases be en- 
countered in the future, this form of therapy 
should be given a trial. 

(c) Deep Analysis: i.e., the elucidation, and 
bringing to the patient’s conscious aware- 
ness, the nature of her emotional conflict. It 
is of paramount importance that the patient 
should gain insight into her unconscious 
attitudes, to express her emotional resis- 
tances in words and to experience them fully 
in conscious thought. If she can be assisted 
to do this there may be a chance that her 
attitude will mature and that she will be able 
to accept an extension of her feminine role. 
For the above-mentioned treatment the 
assistance of a psychiatrist is essential. 


PROGNOSIS 


In the vast majority of cases the prognosis is 
good. According to Greenhill (1951), in rare 
cases where dehydration and exhaustion fail to 
respond to the appropriate treatment, termina- 
tion of pregnancy may have to be considered. 
Shaw (1947), however, contends that termination 
of pregnancy because of ptyalism is never 
justifiable. 

CONCLUSIONS 


Ptyalism is a very rare and distressing compli- 
cation of pregnancy. A possible mode of pro- 
duction has been discussed and an attempt made 
to explain this on psychosomatic grounds. 

Various drugs and other agents which have 
been used in treatment have given uniformly 
disappointing results. 

The psychosomatic approach by means of 
psychotherapy is possibly the only rational way 
of treating the condition. 


I wish to thank Professor James T. Louw and 
Dr. D. Friedlander for their advice and en- 
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couragement in the preparation of this paper 
and Dr. C. K. O’Malley for translating the 
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TERATOMATA of the ovary may be described as 
occurring in two forms, the common simple 
dermoid cysts and the predominantly solid 
teratomata. The former are benign tumours, in 
which, however, malignant change very occas- 
ionally develops, usually in the form of a 
squamous cell carcinoma (Willis, 1953, p. 968). 
The rarer solid teratomata on the other hand 
must always be regarded as malignant. This 
classification is convenient, although not rigid, 
as tumours of intermediate type have been 
described. 

This case is reported because it presents the 
unique feature of mature and immature elements 
occurring both in the original ovarian tumour 
and also in the extra-ovarian deposits which 
were largely intra-peritoneal. 


Case HISTORY 


Mrs. A.F. (Case No. 160951), a nulliparous woman 
aged 25 years, was referred by her general practitioner 
with abdominal pain of 3 days duration and a diagnosis 
of appendicitis. She was found to have a tumour lying in 
front of a partially retroverted uterus and rising from the 
pelvis to a point 1 inch above the symphysis pubis. 

Her past history was not of any significance. She had 
never been pregnant and her menstrual history was 
regular and normal apart from some menorrhagia 2 
years previously. 

Laparotomy 2 weeks later revealed a large bluish 
lobulated tumour, brain-like in consistency, associated 
with a moderate degree of clear ascitic fluid. The surface 
was extremely vascular and adherent to a thickened 
omentum. The other pelvic organs were normal, and no 
evidence of metastasis was found. The tumour was 
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mobilized and removed with most of the omentum 
which clinically appeared to be involved in growth. 
During the procedure, on account of the extreme 
friability of the mass, rupture occurred while elevating it 
from the pelvis. 

The tumour was considered to be malignant, and taking 
into account the patient’s age it was thought to be either 
a dysgerminoma or a solid teratoma. In view of the latter 
possibility and the subsequent microscopical report, a 
male toad pregnancy test was carried out 9 days after the 
operation. This proved to be positive. 

The post-operative course was uncomplicated and 
further male toad tests 8 and 12 weeks later were both 
negative. No further pregnancy test was performed, but 
2 months later there was no doubt that there was a 
recurrence in the lower abdomen. This was treated with 
a full course of radiotherapy which reduced the size of 
the mass considerably. The recurrence then remained 
quiescent for 6 months when rapid enlargement and 
increasing ascites necessitated the patient’s readmission 
for paracentesis abdominis. This was carried out on 3 
occasions during the next 3 weeks with the removal of 
21, 14 and 12 pints of blood-stained fluid. Death 
occurred 3 days after the last paracentesis and 13 months 
after the original laparotomy. 


PATHOLOGY 


(a) The Ovarian Tumour 

This consisted of a flattened, oval, partly 
cystic tumour 17 cm. in diameter, and 8 cm. 
maximum thickness. It was almost entirely 
covered by a smooth, blue, shiny capsule, and 
it had a nodular external surface. In some areas, 
irregular white tissue appeared to penetrate the 
capsule. On section, the tumour was pre- 
dominantly solid, but there were occasional 
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cystic spaces, the largest of which was 5 cm. in 
diameter. The solid part of the tumour was com- 
posed of oval and spherical nodules of mottled 
red and white soft tissue, which were indistinctly 
separated from each other by thin fibrous septa. 
The cysts contained brown watery fluid, and they 
were lined for the most part by a smooth 
membrane, into which there were occasional 
nodular projections. 

Two irregular flattened pieces of omental 
tissue were also removed at operation. They 
measured 9 cm. and 3 cm. in diameter, and | 
cm. and 4 cm. respectively in thickness. 

Histological Examination. In the fibrous tissue 
stroma of the solid part of the ovary, varying 
amounts of the following tissues were identi- 
fied: stratified squamous epithelium, ciliated 
columnar epithelium, mucus-secreting glan- 
dular epithelium, central nervous tissue, 
cartilage, and occasional clumps of cells re- 
sembling those found in association with 
autonomic nerve fibres in the hilus of the normal 
ovary. Some of the cysts were lined by squamous 
epithelium, others by columnar epithelium 
(Fig. 1) and yet others by a single layer of 
flattened epithelial cells. 

There was also a considerable amount of 
poorly-differentiated tissue consisting of small 
polygonal and spindle-shaped cells. This tissue 
was mostly arranged in diffuse sheets, but in 
some areas it assumed a “‘tubular’’ form (Fig. 2). 
This is similar to Figure 8 in Barnard’s case 
(Barnard, 1931), which was designated “‘neuro- 
epithelium” by Willis (1953, p. 972). In some 
areas, the appearances of this poorly differ- 
entiated tissue suggested that it represented a 
malignant process. - 

The omental fatty tissue showed evidence of 
old haemorrhage and hyperplasia of endothelial 
cells, but no malignant infiltration could be 
identified. 


(b) Post-mortem Examination 


The body was that of a moderately nourished 
young woman, whose abdomen was very 
distended. There was a healed lower abdominal 
midline scar which had been extended to just 
above and to the left of the umbilicus. There 
were also three recent paracentesis scars. 

Abdominal Cavity. There was a considerable 
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amount of rather viscid, clear, orange-coloured 
fluid in the peritoneal cavity. The parietal 
peritoneum both within and outside the pelvis 
was extensively involved by tumour tissue. These 
formed large smooth nodules in the region of the 
pelvic brim, but in the upper abdomen the 
tumour formed a more continuous covering 
over the diaphragm, liver, gall-bladder, spleen, 
pancreas, kidneys and adrenal glands. Nodules 
were also present on the surface of the bowel 
which was otherwise matted together with 
fibrinous adhesions. On section, the nodules 
showed a remarkably homogeneous picture con- 
sisting of grey vesicular tissue giving rise to 
abundant mucinous secretion. The only viscus 
showing infiltration was the liver where there 
was superficial penetration in the region of the 
porta hepatis. The tumour here was softer and 
more reddish-brown than elsewhere in the 
neighbourhood. 

Thoracic Cavity. A small amount of straw- 
coloured fluid was present in the right pleural 
cavity. Projecting from the upper surface of the 
right dome of the diaphragm was a single partly 
cystic nodule, similar to those described above, 
and measuring 5 x3 x3 cm. The lungs were con- 
gested and oedematous. The trachea and main 
bronchi appeared normal. 

No significant abnormality was found else- 
where. 


Histological Examination 

Five of the nodules from the parietal peri- 
toneum and the visceral peritoneum covering 
the bowel were examined histologically. Much of 
the tissue consisted of well-differentiated terato- 
matous elements such as stratified squamous 
epithelium, ciliated and mucus-secreting 
columnar epithelium, brain, autonomic ganglia 
and cartilage (Figs. 3 and 4). In 2 sections, 
undifferentiated round and spindle cells were 
also present, and in one of these sections the 
cells were arranged in “‘rosettes’’ or “tubules” 
in some areas. 

The peritoneal surface of the diaphragm was 
covered by a sheet of undifferentiated tissue con- 
taining occasional “‘tubules” (Fig. 5). Similar 
tissue was present on the surface of the liver, 
and in one place it had penetrated the capsule 
and was infiltrating between the subjacent liver 
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cells (Fig. 6). Neither of these structures con- 
tained well-differentiated elements. The tumour 
on the surface of the spleen consisted mostly of 
immature cells (Fig. 7), but mature brain was 
readily identifiable (Fig. 8). 

There was congestion and oedema in 2 sections 
of lung. 

DISCUSSION 

The most interesting feature of this case was 
the presence, both in the ovarian tumour and in 
the extra-ovarian nodules, of differentiated 
elements such as stratified squamous epithelium, 
glandular epithelium, and cartilage, as well as 
undifferentiated tissue. The latter consisted of 
collections of small cells which in places tended 
to assume a tubular pattern, and which was not 
conclusively embryonal in nature. 

Such multiple extra-gonadal masses of com- 
plex type are relatively common in the case of 
the testis but are rare in ovarian teratomata. 
Novak (1948) reported 5 cases of solid ovarian 
teratomata, in only one of which was there any 
histological description of extra-ovarian masses. 
These were composed of a single undifferentiated 
cell type only. Two of his cases were the only 2 
such tumours encountered among more than 
35,000 gynaecological patients at the Johns 
Hopkins Hospital during a 20-year period. 

Extra-gonadal nodules derived from the ovary 
and consisting of several types of tissue have, 
however, been described by Ewing (1940), and 
were considered by him to follow the rupture of 
benign cysts with ensuing peritoneal implanta- 
tion. Our case differs from these in that the 
tumour was mostly solid, it contained undiffer- 
entiated tissue, and the nodules were not 
entirely confined to the abdominal cavity. 

Willis (1937) also reported a malignant 
teratoma of the ovary (Tumour No. XV), 
operative removal of which was followed by 
widespread abdominal recurrence. Unfortu- 
nately no sections from the recurrent nodules 
were available for study, although he considers 
it likely that these were of complex type. 

Barnard (1931) described a case similar to ours 
with the exception that both the ovarian tumour 
and the extra-ovarian masses consisted only of 
differentiated tissues and cells of recognizably 
embryonal type. Willis (1953, p. 972) considers 
Barnard’s case as being unique in that the only 
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other similar cases of which he has records 
showed extra-ovarian deposits of but a single 
tissue. 

The manner of formation of the extra-ovarian 
tumour tissue is of some conjectural interest. 
Clearly the presence of the undifferentiated 
tissue within the liver indicates that it has spread 
in the manner of a malignant tumour. The 
occurrence of the mature tissues in extra- 
ovarian sites could be explained theoretically in 
three possible ways. First, as has already been 
indicated, they could be the result of seeding 
following rupture of the ovarian tumour. 
Secondly, they might arise as a result of meta- 
plasia of peritoneal mesothelium or persistence 
of embryonic tissue in these sites. Finally, their 
presence could be due to development from the 
metastatic undifferentiated tissue which must 
then be assumed to be totipotent. 

The first possibility is not tenable as our case 
included a pleural deposit. The presence of brain 
in the midst of undifferentiated tissue on the 
surface of the spleen would seem to be in favour 
of the third possibility. 


CONCLUSION 


A case of predominantly solid ovarian 
teratoma is described. The tumour was removed 
at operation, and the patient died 13 months 
later with many extra-ovarian tumour masses. 

Both the original tumour and the peritoneal 
tissue consisted of differentiated and undiffer- 
entiated elements. 

It is considered that the extra-ovarian deposits 
arose as a result of secondary spread from the 
original tumour, and that the differentiated 
elements developed in situ from the immature 
tissue, which is therefore assumed to be toti- 
potent. 
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KRUKENBERG TUMOUR COMPLICATING PREGNANCY 


BY 


E. PArRRY-JONES, M.R.C.O.G. 
Obstetrician and Gynaecologist 
The General Hospital, St. Asaph 


Mrs. P.G. was 22 years old when first seen in 
January, 1955. Apart from having had her 
appendix removed in 1952 her previous history 
was faultless. She had had no previous preg- 
nancies. 

She was admitted as an emergency to the 
gynaecological ward in January, 1955. The 
history and physical signs were suggestive but 
not typical of an ectopic pregnancy. To exclude 
this the pelvic organs were examined through 
a small infra-umbilical midline incision. There 
was no intraperitoneal bleeding and the uterus 
was not enlarged. Both tubes and ovaries were 
normal. Her convalescence was uneventful and 
she was discharged on 16th January. 

On the 7th March she was seen at the follow- 
up clinic. She had had a normal period on 10th 
February. Vaginal examination revealed an 
anteverted uterus of normal size, shape and 
mobility. The fornices were clear. 

On the 27th April (28-weeks pregnant) she 
attended the antenatal clinic and stated that she 
had not menstruated since 10th February. On 
vaginal examination the uterus was enlarged to 
the size of 10- to 12-weeks pregnancy. Her 
blood pressure was 120/80 mm. Hg and her 
urine clear. She was referred to her own 
practitioner for routine antenatal care. 

On 3lst August she re-attended the clinic 
complaining of oedema of the legs and 
occasional headaches. Her blood pressure was 
150/100 mm. Hg and the urine contained a 
trace of albumen. Her admission to hospital 
was arranged for the following day, the Ist 
September. 

During her stay in hospital her systolic blood 
pressure varied from 120 to 190 mm. Hg and 
her diastolic blood pressure from 84 to 140. 
Albuminuria varied from No Albumen to 2 g. 
1 Pl. 


per litre. She had intermittent attacks of dim- 
ness of vision and occasionally severe headaches. 
Her reflexes, on occasion, were very brisk. 
The treatment of her toxaemia varied with its 
severity. She was nursed either in a darkened 
room (with full pre-eclamptic routine) or in the 
open ward with the other mild toxaemias. 
During one of the intervals when she was out 
of the darkened room it was noticed that she 
had developed fairly marked hirsutes. The 
17-ketosteroid estimation was normal. 

Superimposed on her toxaemia she had 
recurrent attacks of pyelonephritis, character- 
ized by rigors, vomiting and pain and tenderness 
in the loins and abdomen. Her urine contained 
a macroscopic deposit of pus and Bacterium coli 
was cultured. These attacks were controlled 
successfully, at least for a time, by sulphon- 
amides or Streptomycin. 

On 14th September (30-weeks pregnant) she 
complained of an exacerbation of her nausea, 
vomiting and indigestion. On examination it 
was noted that the abdomen was larger than it 
should have been for her amenorrhoea and the 
fundus of the uterus was tender. An X-ray of the 
uterine contents failed to reveal a multiple 
pregnancy or foetal abnormality. 

Between 16th September and 14th October she 
had further attacks of urinary infection not all 
of which produced pyrexia. These episodes were 
characterized by vomiting, pain in loins, upper 
and lower abdomen. At times the pains were 
severe. 

Because of the persistent vomiting a fractional 
test meal was attempted but it had to be 
abandoned as the patient would not tolerate the 
Ryle’s tube. 

Renal function tests were carried out and 
showed no renal damage. A straight X-ray of 
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KRUKENBERG TUMOUR COMPLICATING PREGNANCY 


the abdomen did not reveal any renal stone. 

On the 14th October (34-weeks pregnant) she 
vomited 2 ounces of dark red blood. She com- 
plained of a recurrence of the pain in the 
abdomen, chiefly in the epigastrium and left 
hypochondrium but it was much more severe. 
The abdomen was still distended and resonant 
although there was diminished resonance in 
the left hypochondrium. Rebound tenderness 
was marked. She was seen again by a surgical 
colleague who could not find any surgical con- 
dition present. The following day she showed 
no improvement and had another small 
haematemesis. 

Throughout her stay in hospital this patient 
was a constant source of anxiety as she did not 
behave in the way that toxaemic patients usually 
behave. On more than one occasion when her 
clinical state indicated that the pregnancy 
should be terminated her condition improved 
and the crisis passed. On this occasion, however, 
her condition was such that the termination of 
her pregnancy became essential. 

Vaginal examination was undertaken to 
ascertain whether surgical induction was 
possible. It was found that there was a firm 
fixed mass filling the pelvis and displacing the 
cervix behind the symphysis. This discovery was 
a surprising one as the pelvis had been examined 
visually in January, 1955 and digitally on two 
occasions after that, the last time being at the 
end of April. 

Caesarean section was carried out by my 
colleague and a male child weighing 4 pounds 
5 ounces was delivered. On completion of this 
part of the operation it was found that she had 
two masses weighing 3} and 3} pounds arising 
from the ovaries (Fig. 1), and these were 
removed, the uterus being preserved. Both 
tumours were smooth, solid, multilobular and 
free of adhesions. The tumour from the right 
side was impacted in the pelvis and the other 
was in the left flank and had undergone torsion. 
All her symptoms were now explained. Her 
abdominal distension, epigastric tenderness and 
pain, and her rebound tenderness were due to 
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torsion of the ovarian tumour. Her haemat- 
emesis was explainable on the grounds of con- 
gestion of the gastric mucosa, and the examina- 
tion of the X-rays suggested the presence of 
a large tumour. 

The patient’s post-operative course and the 
baby’s progress were uneventful. Her symptoms 
disappeared completely and her blood pressure 
returned to normal. It was noted, however, that 
lactation was virtually absent and the hirsutes 
was more marked. 

The report on the tumours sent for section 
stated: 


“Sections of both right and left ovaries 
show a Krukenberg tumour, the primary of 
which is probably the cardiac end of the 
stomach.” 


Fractional test meal was re-attempted, this 
time successfully. There was no free hydro- 
chloric acid. Occult blood tests on the faeces 
were negative. 

A barium meal revealed a large filling defect 
in the posterior wall of the lower part of the 
body of the stomach, involving the proximal 
portion of the pyloric antrum (Fig. 2). There 
was no X-ray evidence of metastases in the skull 
nor in the lungs but the appearances of the 
pedicles of the lower four lumbar vertebrae and 
the body of L4 suggested early osteoblastic 
metastases. 

The patient was discharged home on 10th 
November and seen at the postnatal clinic on 
14th December. She was free of symptoms and 
had gained weight. There was an increase in the 
hirsutes. No abdominal nor pelvic mass was 
palpable and there was no evidence of free fluid. 

She was re-admitted on 26th April, 1956, and 
died on the 17th May, 1956. Post-mo:tem exam- 
ination confirmed the primary carcinoma of the 
stomach (columnar celled type of growth), 
with secondaries in the peritoneum, most of the 
abdominal organs, particularly the uterus, 
bladder and rectum, anterior chest wall, peri- 
cardium and lungs. 











CHORIONEPITHELIOMA 
A Report of a Case with Unusual Features 


BY 


R. L. Gapp,._M.R.C.O.G. 
Senior Registrar in Obsietrics and Gynaecology 
Mill Road Maternity Hospital, Liverpool 


THIS case is thought to be of exceptional interest 
because following a hydatidiform mole the 
patient had 2 full-time normal deliveries and 
later developed a chorionepithelioma. 

A detailed case history was available for 
reference as the patient had been under con- 
tinuous observation at Mill Road Hospital from 
the time of the mole until death occurred 5 years 
later from chorionepithelioma. 


CASE REPORT 


In May, 1950, Mrs. M.K., a primigravida, was 
admitted to hospital at the age of 21 with vaginal 
bleeding and expelled a hydatidiform mole 
spontaneously. A quantitative Aschheim-Zondek 
test was positive with | in 50 dilution of urine. 

A week after the expulsion of the mole there 
was no evidence of retained vesicles on curettage 
and the result of a second Aschheim-Zondek 
test was positive with undiluted urine only. 

The patient attended the clinic at regular 
intervals over the next 9 months. The menstrual 
cycle was normal and the Aschheim-Zondek test 
became negative after 6 weeks. 

She then complained of amenorrhoea, the 
Aschheim-Zondek test was positive and on 
vaginal examination she was found to have a 
normal intra-uterine pregnancy. In November, 
1951, she had a full-time normal delivery. 
Macroscopically the placenta was healthy and 
complete. Six months later the patient again 
became pregnant and subsequently had a full- 
time normal delivery in February, 1953. Again, 
the placenta was healthy and complete. 

Following this second full-time pregnancy 
menstruation was regular with normal loss for 
over a year until March, 1954, when the periods 
became heavy with almost continuous loss. She 
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attended the clinic in July, 1954, when the heavy 
loss had persisted for 4 months. On examination 
no gynaecological abnormality was found, 
dysfunctional haemorrhage was diagnosed and 
the treatment was medical in the form of 
oestrogens and progesterone. However, the 
bleeding persisted so that in November, 1954, 
she was admitted for a diagnostic curettage. 

A normal genital tract was found on examina- 
tion under anaesthesia and only scanty curettings 
were obtained. The pathologist’s report reads as 
follows: 

“Small shreds of endometrium showing 
much hyaline change of the stroma. A few 
acini are seen. In some areas the stroma had a 
decidual appearance.” 

After returning home she continued to lose 
and was re-admitted to hospital in January, 1955, 
for further investigation. In view of the previous 
negative findings on curettage she was again 
treated, without improvement, as a case of 
dysfunctional haemorrhage with methyl testo- 
sterone, oestrogens and blood transfusion. It was 
then noted that the uterus was enlarged to the 
size of a 10 weeks pregnancy and the Aschheim- 
Zondek test was positive. 

In view of these findings and the persistence 
of vaginal bleeding a second curettage was per- 
formed on the 9th February, 1955. The cervix 
dilated easily so that the uterine cavity could be 
explored digitally. A tumour | inch in diameter, 
simulating a submucous fibroid, was partially 
enucleated from the right cornu and removed 
by morcellement. It was a chorionepithelioma 
on microscopic examination. 

A total hysterectomy with removal of both 
appendages was performed on the 23rd 
February, 1955. A pre-operative X-ray of the 
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CHORIONEPITHELIOMA 


chest showed the lung fields clear and the 
Aschheim-Zondek test was positive with 1 in 10 
dilution of urine. 

At operation the uterus was slightly enlarged 
with a bulbous prominence on the right side. 
The ovaries appeared normal and there was no 
sign of secondary spread in the pelvis. 

On opening the uterus a red haemorrhagic 
intramural nodule, 1 inch in diameter, was 
visible at the right cornu breaking through into 
the cavity at one point (Fig. 1). A section taken 
from the specimen confirmed the diagnosis of 
chorionepithelioma. 

Apart from what seemed to be a small 
pulmonary embolus on the second post-operative 
day, convalescence was uneventful. She returned 
home on the 14th day when, radiologically, the 
lung fields were clear and the Aschheim-Zondek 
test was only positive with undiluted urine. 

A month later, she was re-admitted to hospital 
with haemoptysis and pain in the right side of 
the chest. The only clinical signs were pyrexia 
and crepitations over the right upper zone. The 
condition responded rapidly to penicillin therapy 
and when the lung fields were clear radiologically 
the patient was discharged. 

Three weeks later, she attended the clinic with 
further haemoptysis. She was pyrexial and an 
X-ray film showed shadowing of recent origin 
in both upper lobes resembling the alveolar 
exudate of miliary tuberculosis. Yet, sputum 
examinations were repeatedly negative for 
tubercle bacillus. 

After re-admission to hospital her condition 
gradually deteriorated. The Aschheim-Zondek 
test became positive with 1 in 100 dilution of 
urine and after repeated attacks of cyanosis she 
died on the 15th May, 1955. 

At autopsy, each pulmonary artery contained 
a shiny white mass which occluded the lumen 
and extended peripherally into the smaller 
branches. On section, the mass was a pulmonary 
embolus composed of chorionepithelioma mixed 
with fibrin. The artery wall had not been invaded. 
There was no evidence of secondary spread into 
the lung tissue or any other region of the body. 


DISCUSSION 


Barkla (1955) described a similar case of 
chorionepithelioma following 4 years after a 
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hydatidiform mole with one intervening normal 
pregnancy. He finds it extremely difficult to 
believe that the original molar pregnancy 
existed even in fragmentary form throughout 
the succeeding pregnancy, to develop later into 
a chorium epithelioma. 

Hydatidiform mole is, however, generally 
accepted as a potentially malignant growth and 
Novak (1947) concluded that 2 per cent become 
malignant. On the average, hydatidiform mole 
occurs once in every 3,000 pregnancies and con- 
sidering that chorionepithelioma is preceded in 
half the cases by hydatidiform mole and in only 
a quarter of cases by full-time pregnancy it can 
be argued that the chances of a chorion- 
epithelioma developing are six thousand times 
greater after a mole than after a full-time 
pregnancy. 

Since there is such a strong link between mole 
compared with normal pregnancy as a precursor 
of chorionepithelioma it is postulated in the 
present case that trophoblastic tissue lay 
dormant in the uterus from the time of the mole 
4 years previously and then became malignant. 
There does not appear to be any reason why 
the subsequent pregnancies should interfere 
with this dormant trophoblast as the specimen 
clearly shows it was situated deep in the uterine 
wall. 

But many are sceptical of the long delayed 
development of malignant change and it is 
customary to follow up moles for a maximum 
of 2 years. Hitschmann and Cristofoletti (1911) 
said they would prefer to postulate a fresh 
pregnancy, even after the menopause, rather than 
accept long latency of development. There are, 
however, many reported cases when the interval 
between pregnancy and chorionepithelioma has 
exceeded 2 years. Krésing (1909) described a 
case and reviewed 20 other cases. Recently, 
Park and Lees (1950), collected 14 further cases 
from the literature where the interval varied 
from 34 to 10 years. In one of their cases, 
chorionepithelioma developed at the age of 55, 
4 years after the last pregnancy and 3 years 
after the menopause. 

The early diagnosis of chorionepithelioma is 
often difficult and a diagnosis of dysfunctional 
haemorrhage was originally made in this case. 
Chorionepithelioma was not at first suspected on 
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account of the lapse of 4 years between the mole 
and the onset of symptoms, and the inter- 
vention of 2 normal pregnancies. Because of its 
deep intramural situation the growth was 
inaccessible to the curette and biopsy material 
was only obtained when the uterine cavity was 
explored digitally. Novak and Seah (1954) in a 
review of 74 cases of well authenticated chorion- 
epithelioma found that in only 13 cases was the 
diagnosis made from curettings. 

On examination of the removed uterus the 
primary growth was surprisingly small con- 
sidering the duration of symptoms (11 months) 
but, as Novak points out, the extent of the 
primary lesion is not by any means an index of 
the clinical stage of the disease. With widespread 
secondaries the primary tumour may have 
regressed completely; it may be a small intra- 
mural node or it may be a haemorrhagic mass 
filling the uterine cavity. 

There is general agreement that radical 
removal of the uterus, tubes and ovaries is the 
wisest plan of treatment if the condition of the 
patient warrants surgery. The survival rate is 
low. In Novak and Seah’s series, out of 42 cases 
treated by hysterectomy only 13 cases survived 
for 6 months, a 69 per cent mortality for 
operable cases. 

The resemblance between pulmonary meta- 
stases and tuberculosis on X-ray examination 
may cause great confusion in diagnosis as the 
patient is usually cachetic and complains of 
haemoptysis. In 2 cases described by Peel, 
Dawson and Mather (1955), cough and haemop- 
tysis were prominent features and in one case 
the presenting symptoms, in both they were at 
first thought to be due to pulmonary tuber- 
culosis as the radiological appearances were 
consistent with that diagnosis. This mode of 
presentation of secondary growth, though rare, 
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is well recognized and was noted by Teacher in 
1903. 


SUMMARY 


(1) A case of chorionepithelioma following 
hydatidiform mole with 2 normal pregnancies 
intervening is described. 

(2) The interval between hydatidiform mole 
and chorionepithelioma was 4 years. 

(3) It is postulated that the _ chorion- 
epithelioma dated from the hydatidiform moie 
rather than from one of the succeeding normal 
pregnancies and reasons for this theory are 
given. 

(4) Attention is drawn to the similarity 
between the radiological picture of secondary 
pulmonary growths of chorionepithelioma and 
pulmonary tuberculosis. 


My thanks are due to Mr. C. H. Walsh for 
permission to record this case and for his advice 
and encouragement in the preparation of this 
paper. 

I also wish to thank Colonel B. Blewitt for the 
histological reports. 
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Fic. 
Uterus removed at operation showing intramural chorionepithelioma at the right cornu. 


























ROYAL COLLEGE OF OBSTETRICIANS AND 
GY NAECOLOGISTS 


A MEETING of the Council was held in the College House, on Saturday, 28th July, 
1956, with the President, Mr. Charles D. Read, in the Chair. 


The following officers were elected: 
President 


Charles D. Read, Esq., M.B., Ch.B., F.R.C.S., F.R.C.O.G. 


Vice-Presidents 


Andrew M. Claye, Esq., M.D., F.R.C.S., F.R.C.O.G. 
Victor J. F. Lack, Esq., M.B., B.S., F.R.C.P., F.R.C.S.E., F.R.C.O.G. 


Honorary Treasurer 


Arthur C. H. Bell, Esq., M.B., B.S., F.R.C.S., F.R.C.0.G. 


Honorary Secretary 


Ian M. Jackson, Esq., M.B., B.Ch., F.R.C.S., F.R.C.0.G. 


Honorary Librarian 


Arthur J. McNair, Esq., F.R.C.S., F.R.C.0.G. 


Honorary Curator of the Museum 


R. Alan Brews, Esq., M.D., F.R.C.S., F.R.C.O.G. 


Honorary Treasurer, Australian Regional Council 


John N. Chesterman, Esq., F.R.C.S.E., F.R.C.O.G. 


Honorary Treasurer, Canadian Regional Council 


George A. Simpson, Esq., M.D., F.A.C.S., F.R.C.0.G. 
Honorary Treasurer, New Zealand Regional Council 
James E. Giesen, Esq., M.D., B.S., F.R.A.C.S., F.R.C.O.G. 


The following officer was elected: 


Honorary Treasurer, South African Regional Council 
James T. Louw, Esq., M.B., Ch.M., F.R.C.O.G. 


The following were admitted to the Membership: 


Margaret Beth Malloch. 
Colin Ferguson Macdonald. 


The following candidates have been elected to the Membership: 


Leslie Allan Allen. 

Arthur Bates. 

Robert Gibb Blair. 

Tara B. Borker. 

Gordon Lionel Bourne. 
Nancy Isobel Cardno. 
Emanuel Cassar. 

William Chanen. 

Philip Arnold Deck. 

Jan Naude De Villiers. 

John Albert Gordon Dunlop. 
John Paul Hendrickse. 
Bryan Montague Hibbard. 
Ralph Allan St. Clair Hoyte. 
Elsie Sachie Jaikaran. 

Paul Johannes Joubert. 
Alexander Malcolm Kelso. 
Andrew William Laughland. 
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David William Leslie. 

Cecilia Margaret Liggins. 
Graham Collingwood Liggins. 
Eric Macdonald Little. 

John Duncan Ott Loudon. 
Peter Cornelius McAuliffe. 
Clara Jean McFarlane. 
Marion Conway Miller. 
Sachindranath Nan. 

William Joseph O’Sullivan. 
Sidney William Page. 

John Kenneth Percival Perera. 
Nils Albert Regan. 

Kathleen Joy Rennie. 

Philip Rhodes. 

David William Taylor Roberts. 
Ian Douglas Ronayne. 

Arthur Octavius Sankey. 
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Henri Hugo Albert Sauer. Norman William Ferguson Weir. 
Teddy Schneider. Anthony John Woolf. 

John Stark Skipper. Janet White Worling. 

Thomas Scott Train. 





INAUGURATION OF 
THE SOUTH AFRICAN REGIONAL COUNCIL 


Tue Council having decided to establish a Regional Council in South Africa, the 

following were elected by the Fellows and Members in that territory to be the first 

South African Regional Council: 

Fellows: James Black (Johannesburg), Eric C. Crichton (Capetown), Robert L. 
Impey (Capetown), James T. Louw (Capetown), David F. Standing 
(Durban), Lutherus J. te Groen (Johannesburg). 


Members: Frederick N. Charnock (Capetown), Francois Daubenton (Johannesburg), 
Harold Renton (Durban). 


The President of the College, Mr. Charles D. Read, went to South Africa for the 
inauguration ceremony which took place in the Red Cross Hall, Durban, Natal, on the 
4th July, 1956. About two hundred people attended and the distinguished guests on the 
platform included: The Lord Bishop of Durban; the Administrator of Natal, the Hon. 
D. G. Shepstone; the Mayor of Durban; the Principal of the University of Natal; 
a Dignitary of the Dutch Reformed Church. 

The President delivered the inaugural address of the Regional Council and 
following it appointed Professor James Black to be the Chairman. Colonel Lance 
Impey was appointed Vice-Chairman and Dr. Francois Daubenton, Honorary 
Secretary. At the July meeting of Council, Professor James Louw was elected 
Honorary Treasurer. 

Following the inauguration the Administrator of Natal, the Hon. D. G. 
Shepstone, addressed the meeting, wishing well the Royal College of Obstetricians 
and Gynaecologists and the South African Regional Council of the College. 

By special resolution of the Council the President then formally admitted: 
to the Fellowship of the College—John Owen East Apthorp, Bryan Charles Murless 
and to the Membership of-the College—Frank Charles Wilkinson. 


The proceedings were closed with prayer. 





CYTOLOGY IN THE 
DIAGNOSIS OF CARCINOMA OF THE CERVIX 


Tue Editor directs the special attention of readers to the Report of the Conference 
on “‘Cytology in the Diagnosis of Carcinoma of the Cervix’’ held at the College on 
29th June, 1955 and published in the issue of June of this year (p. 439). It has been 
represented to him that, as the Report did not appear in the main body of the 
Journal, the importance of some of its findings might have escaped notice. 
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REPORTS OF SOCIETIES 


NORTH OF ENGLAND OBSTETRICAL AND 
GYNAECOLOGICAL SOCIETY 


JANUARY 1956 


The Annual General Meeting of the North of England 
Obstetrical and Gynaecological Society was held in 
Manchester on 20th January, 1956. The following were 
elected Officers for 1956. 

President—Mr. C. H. Walsh. 

Vice-Presidents—Miss E. M. Mills (Manchester), Mr. 
J. A. Bentham (Liverpool), Professor A. M. Claye 
(Leeds), Mr. L. B. Patrick (Sheffield), Mr. F. E. Stabler 
(Newcastle). 

Hon. Treasurer—Mr. C. H. Walsh. 

Hon. General Secretary—Mr. C. J. K. Hamilton. 

Hon. Reporting Secretary—Miss U. M. Lister. 

Mr. C. H. Walsh took over the Chair from the retiring 
President, Mr. H. J. Malkin. 


Miss K. I. Liebert described 


Two CASES OF INTESTINAL VOLVULUS IN LABOUR 
AND IN THE PUERPERIUM 


Volvulus of the intestine in association with pregnancy 
is a rare complication. Simons (1950) described a case of 
volvulus associated with concealed accidental haemor- 
rhage and a fatal outcome. Baker, Barnes and Lister 
(1953) found volvulus to be the cause of intestinal 
obstruction in 25 per cent of cases occurring in pregnancy 
with a mortality of 40 per cent. The gravity of this con- 
dition is directly proportional to the time that elapses 
before laparotomy. 

The first of Miss Liebert’s cases, a gravida-3, aged 28, 
had toxaemia with her previous pregnancies and there 
was only one living child. After an uneventful 
pregnancy, labour commenced and the first stage lasted 
17 hours. She complained of intermittent abdominal 
pain, and vomited coffee-ground material. Her pulse rate 
rose slowly from 80 to 100, but at the time these 
phenomena were attributed to labour. A second-stage 
of 25 minutes ended in the normal delivery of a stillborn 
child, and after 10 minutes the placenta was expelled 
followed immediately by collapse of the patient. Intra- 
venous dextran supplemented by a pint of blood was 
commenced. Further coffee-ground vomit led to the 
passage of a Ryle’s tube, but improvement was only 
temporary. Four hours later her pulse was 140, systolic 
blood pressure 60, blood-stained fluid was aspirated from 
the stomach, and gross abdominal distension was 
noticed. Laparotomy showed a volvulus of the ileum, 
caecum, ascending and proximal half of the transverse 
colon. Mesenteric attachments seemed normal but the 
caecum and bowel on either side were gangrenous. A 
resection and end to side ileo-transverse anastomosis 


was performed with immediate improvement in the 
patient’s condition. Recovery was uneventful, and the 
patient is now pregnant again. 

Four weeks later the second patient, aged 37, was 
delivered normally at home of her 8th child. Two days 
later she was admitted to hospital complaining of the 
sudden onset of severe pain in the right lower abdomen. 
Generalized abdominal tenderness was found and an ill- 
defined mass below and to the right of the umbilicus. 
Laparotomy, which was undertaken immediately, 
revealed a volvulus of the caecum, ascending and trans- 
verse colon, and on untwisting the volvulus the intestine 
was found to be viable. No apparent cause for the 
volvulus was found, and recovery was uneventful. 

The pathology of this condition is obscure. Un- 
complicated by pregnancy it is said to be associated with 
congenital abnormality of the mid-gut mesenteric 
attachment. Matthews and Mitchell (1948) quote 
Mikulicz-Radecki’s view that change in uterine size after 
delivery is associated with all causes of intestinal obstruc- 
tion, and it seems reasonable to hold this view for the 
second case. 
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Discussion 

The President commented on the ascending colon 
being involved in both cases. The pelvic colon despite its 
pedicle does not seem to undergo volvulus. 

Professor Claye had seen a case, but owing to the 
difficulty of diagnosis during labour, operation was too 
long delayed and the patient died. 

Mr. R. Newton mentioned a case of volvulus diagnosed 
as a twisted ovarian cyst. In another patient acute 
abdominal distension developed. A difficult forceps 
delivery had been performed, and in so doing a fibroid 
attached to the omentum had been pulled off and down so 
kinking the colon. 

Professor Scott Russell asked if the patient had much 
pain. He had seen a case in the early months of pregnancy, 
where the absence of pain made diagnosis difficult. 

Mr. D. W. Currie had known 2 such cases. In the first 
the resident surgical officer was able to distinguish 
between the pains of labour and the pain associated with 
volvulus. After forceps delivery, laparotomy showed 
twisted small intestine. In the second case which proved 
fatal, volvulus occurred after Caesarean section, and 
post mortem the pelvic colon was found to be involved. 

Mr. A. H. C. Walker reported 2 cases, the first 
occurring in the early puerperium, and the second in a 
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woman who thought herself to be 4-months pregnant, 
though this proved incorrect. 

Mr. G. W. Theobald mentioned the case of a woman 
with intestinal obstruction in late pregnancy due to a 
band of adhesions. 


Mr. T. B. Fitzgerald reported 


AN UNUSUAL CASE OF VESICO-VAGINAL FISTULA, 
AND AN ACCOUNT OF SOME VAGINAL FOREIGN BODIES 


Mr. Fitzgerald’s primary purpose was to report on the 
problems presented by a large vesico-vaginal fistula 
caused by a foreign body. Whilst this case was under 
treatment, 2 further cases of vaginal foreign body were 
encountered, one of which led to a fistula. 

Mrs. E.W., aged 46, para-3, was first seen in the Out- 
patients Department complaining of “‘a tin can in the 
passage”, and added complaints of severe scalding and 
frequency of micturition. Preliminary examination con- 
firmed the presence of some metallic object in the 
vagina, but a thorough investigation was deferred until 
after admission to hospital. A psychiatric report expressed 
the opinion that she was probably a quiescent schizo- 
phrenic of long-standing. X-ray showed a _ tubular 
metallic foreign body. 

Examination under anaesthesia was performed and the 
metallic object extracted; it proved to be a segment of 
aluminium alloy tubing 3 inches long and 1 inch in 
diameter, encrusted with phosphates. It was continuous 
with a large phosphatic vesical calculus, through a wide 
vesico-vaginal fistula. The calculus, which broke away, 
required separate removal. The upper edge of the 
cylinder had severed the urethra completely from the 
bladder at the vesico-urethral junction, and the urethra 
and anterior vaginal wall lay outside the vagina as an 
oedematous polypoid flap. 

The first stage of reconstruction was to trim the vaginal 
flap carrying the urethra, and, after excising scar tissue, 
return the urethra to its original bed. There it was 
secured with fine catgut and a firm pack. Eight days after 
operation the flap was snugly in position with a large 
fistula 1} inches in diameter just above it. 

Some 4 months later, after supra-pubic cystotomy, an 
attack was made on the fistula by the vaginal route. The 
urethra was freed over most of its length, the fibrous edges 
of the fistula were excised and, after mobilization of the 
bladder neck, the fistula was closed and the urethra re- 
attached to the reformed bladder neck. Healing occurred 
except for two pinpoint fistulae, which were later closed 
successfully, but there was failure to control the passage 
of urine per urethram. This problem had been foreseen 
in view of the complete severance of the urethra from the 
bladder neck. 

After some months, though pelvic exercises had 
brought some improvement, the residual stress incon- 
tinmence was severe. Further vaginal procedure was 
impossible owing to scarring, and the patient was 
accordingly admitted for operation on the lines of the 
Marshall-Marchetti technique. Through a transverse 
incision the vesico-urethral junction was mobilized over 
the upper half of its circumference but cicatrization 
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prevented separation of the bladder from the vaginal 
wall. The urethra was firmly attached to the symphysis 
pubis, and again dissection had to be discontinued. 
Sutures passed through the para-urethral tissues in an 
attempt to elevate the bladder neck were not successful 
owing to cicatrization, and the pyramidalis muscles were 
sutured to the bladder neck. 

The patient was last seen in August, 1953 when the 
pustular dermatitis had gone, but the success was 
limited in that though she remained dry during the night, 
she needed to empty her bladder hourly in the day. The 
only alternative approach would have been transplanta- 
tion of the ureters into the colon. 

Mrs. E.P., aged 54 years, was first seen complaining of 
loss of urinary control for 6 months. Examination 
revealed a vesico-vaginal fistula through which a foreign 
body could be palpated in the bladder. After dilatation 
of the fistula under anaesthesia, the rubber bulb and 
plastic cap of a nasal drop bottle were extracted, but 
there was no sign of the glass tubing. Further questioning 
now elicited the story that the patient, believing herself 
pregnant some 12 years ago, syringed herself with this 
unlikely instrument; the glass piece came away, but the 
rest lodged inside and she was unable to retrieve it. This 
fistula was successfully closed and presented no feature 
of special interest. 

Mrs. E.C., aged 71, illustrated the dangers of imperfect 
knowledge. The patient had a prolapse and a good 
neighbour. The latter explained to her how this trouble 
was treated by the doctors with a ring. A metal serviette 
ring was removed from the vagina before any serious 
damage had occurred. 


Discussion 

The President asked why people did it. He had seen 
a woman of 62 who was troubled with a discharge, and 
he had extracted a salt cellar. When questioned, the 
patient said a bomb had dropped and since then she 
had missed the salt cellar. 

Mr. J. W. Hunter had cared for a case similar to the 
first. The girl was leaking urine, there was a fistula with a 
calculus presenting and a kirbygrip was removed from 
the bladder. It was not known how it got there. Though 
the fistula was closed, the bladder neck was involved, 
and improper urinary control resulted. A fascial sling, 
done on the advice of a genito-urinary surgeon, resulted 
in little improvement. Later she returned, wanting to get 
married, and with marked frequency. Calculi in the 
bladder and one kidney were found. Mr. Hunter asked 
if it is wise to restore the bladder neck by a sling 
operation. 

Mr. S. B. Herd commented on the successful restora- 
tion of the urethra to the bladder. In a similar case he 
had been unable to do this possibly because of a poor 
blood supply. 

Professor C. Scott Russell had seen the case with Mr. 
Fitzgerald, and though the result may not have been 
perfect, he was to be congratulated on what he had 
achieved, and it was worth trying a vaginal repair. On 
the whole fascial slings were not successful in these cases. 

Mr. C. J. Dewhurst asked if the second patient had 
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been successful in achieving her miscarriage, but in 
reply Mr. Fitzgerald said she was not even pregnant. 


Mr. R. L. Gadd recorded 


AN UNUSUAL CASE OF CHORIONEPITHELIOMA 
(This article appears on page 594 of this issue) 


Discussion 

The President drew attention to the discussion there 
had been over Barkla’s case, whether it was the hydatid 
mole or the new pregnancy that was responsible for the 
chorionepithelioma. The President thought the mole 
was at fault, and, once there had been a hydatid mole, the 
patient was never safe. 

Professor C. Scott Russell mentioned the discussion 
there had been at the Royal College of Surgeons on 
hormone dependent cancers. If this were such a case, the 
cancer might be dependent on pituitary hormones, and 
in pregnancy the large amount of oestrogens might 
inhibit growth. 

Professor A. M. Claye commented on the delay 
between the start of the excessive uterine bleeding and 
the curettage. 

Mr. P. C. Barkla thought this case of importance. He 
had found no case in the literature in which a pregnancy 
intervened between the mole and the chorionepithelioma. 

Mr. T. B. Fitzgerald asked if we took a realistic enough 
view in these cases. He had a case in which there was the 
same doubt, and both patient and husband wanted a 
hysterectomy. There was a 2 per cent risk in hydatid mole 
and hysterectomy should be considered seriously. 

In his reply, Mr. Gadd said the initial curettage had 
shown no evidence of chorionepithelioma. He had found 
no reference to the use of oestrogens in these cases. 


NORTH OF ENGLAND OBSTETRICAL AND 
GYNAECOLOGICAL SOCIETY 


FEBRUARY 1956 


A meeting of the North of England Obstetrical and 
Gynaecological Society was held in Liverpool on 17th 
February, 1956. The President, Mr. C. H. Walsh, was in 
the Chair. 


Mr. E. Parry-Jones reported a case of 


KRUKENBERG TUMOUR COMPLICATING PREGNANCY 
(This article appears on page 592 of this issue) 


Discussion 

The President commented on the few cases of 
Krukenberg tumour that have been described in preg- 
nancy: they all develop the toxaemic syndrome, and they 
all die. 

Mr. T. B. Fitzgerald asked whether there was any 
connexion between hirsutes and hypertension, but in his 
reply Mr. Parry-Jones said he knew of none. 
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Mr. H. V. Corbett read a short paper on 


THE MANAGEMENT OF INTRA-UTERINE DEATH 
OF THE FOETUS 


In 1935 Leyland Robinson, Datnow and Jeffcoate 
published their paper on the use of oestrogens for the 
induction of labour, and its importance related particu- 
larly to the cases of intra-uterine death of the foetus. 
Twenty years later, Stallworthy in his chapter on 
abortion in British Obstetric Practice, stated that, if the 
Oestrogen regime was not successful, the patient would 
come to no harm, and should await spontaneous 
evacuation. This waiting period may, however, be pro- 
longed. Sir James Simpson commented on the interval 
between foetal death in utero and the onset of labour, 
and on the changes which occur through continued 
maceration. Schneider, in discussing the problem of 
blood coagulation in obstetric shock, postulated that 
thromboplastic material in placental tissue and amniotic 
fluid is present in higher concentration in autolysis of 
placental and foetal tissue, and it may enter the maternal 
circulation. Post-partum haemorrhage due to afibrino- 
genaemia occurs in cases of amniotic fluid embolism and 
long-standing foetal death in utero, but the bleeding in 
these cases may be controlled by fibrinogen. Stallworthy 
emphasized that the retention of the dead foetus is 
harmless, and that, if oestrogens are used to induce 
labour, surgery will seldom be required. 

Mr. Corbett’s interest had been aroused by a patient 
on whom he had performed a Manchester operation 2 
years before. She was aged 32, had 6 children, and in a 
further pregnancy her membranes ruptured at the 32nd 
week. She refused admission to hospital, but a week later 
became acutely ill, and was forced to enter hospital 
where she was soon delivered. In spite of transfusion she 
died soon afterwards of uncontrollable bleeding. 

Mr. Corbett then discussed the value of oestrogen 
therapy and the advisability of earlier surgical evacu- 
ation in cases of intra-uterine foetal death. There seemed 
to be a real danger of acquired afibrinogenaemia which 
might prove fatal. Martin and Menzies had re-examined 
the value of oestrogens in missed abortion and missed 
labour, and found them of no value. With the awareness 
of the risk of afibrinogenaemia, and the disinclination on 
the part of the patient to continue a pregnancy once the 
foetus is dead, a resort to surgical induction of labour 
may be necessary. 

De Lee mentioned a self-induced aberration of the 
blood-clotting mechanism, but it was in 1936 that 
Dieckmann first attributed it to a deficiency of circulating 
fibrinogen, and there is now a considerable literature on 
the subject. The association with long-standing death 
in utero is emphasized, and tests for a lowered blood level 
of fibrinogen should be done. If a coagulation defect is 
present, management must give coricern, though the 
processes by which the defect occurs are complex. 

It may still be the opinion of some that a quinine 
pituitrin induction of labour is of value in that it primes 
the uterine muscle should surgical induction of labour 
ultimately be employed. It has been argued that stimula- 
tion with pituitrin causes more toxic substances to enter 
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the circulation. Yet a firmly contracted, uninfected 
uterus must be the aim in all cases of intra-uterine foetal 
death. 


Discussion 

The President felt that the speaker was overstressing 
the dangers and, so far as advocating surgical induction 
of labour was concerned, it was an equal hazard. 

Professor Jeffcoate drew attention to the fact that many 
of the opinions said to have been expressed by Stallworthy 
were now out of date, in that the text-book mentioned 
was an expression of ideas dating from several years 
before it became possible to publish the book. He did not 
think that the explanation of fibrolysis was as simple as 
was suggested, and he also believed there was no risk so 
long as the patient was not in labour. He gave details of a 
case he had seen during his recent visit abroad. A 
pituitrin drip was advised, but the patient bled profusely. 

Mr. T. B. Fitzgerald thought the pituitrin drip was 
valuable in these cases. He wondered how frequent and 
dangerous afibrinogenaemia was, and cited an instance 
where the patient delivered spontaneously and without 
loss despite the absence of fibrinogen. 

Mr. R. Newton did not think pituitrin was necessarily 
a cause of the entry of thromboplastins into the maternal 
circulation. 


Mr. A. H. Rowson read a paper on 
THE MANAGEMENT OF ABORTION 


It is estimated that 15 per cent of pregnancies terminate 
by abortion, and, between March, 1951 and June, 1955, 
3,251 patients were admitted to the Abortion Unit at 
Walton Hospital, Liverpool. These patients were drawn 
from an overcrowded area, and their standard of health 
and hygiene was low. Their average age was 29-7 years 
and the maturity of the pregnancy 12-7 weeks. 

A diagnosis of threatened abortion was made in 766 
patients, and 498 of these pregnancies continued. Treat- 
ment consisted of phenobarbitone and Disecron in one 
group, and 69-4 per cent of these pregnancies continued, 
and in the second group phenobarbitone alone, apart 
from bed rest, 61-4 per cent of the pregnancies con- 
tinuing. The routine administration of progesterone or 
stilboestrol is of doubtful value, and in a series reported 
by King in 1953, 67 per cent of patients continued their 
pregnancies regardless of treatment. 

In 68-5 per cent of admissions the abortion was 
incomplete or inevitable, and the majority of these 
required a surgical evacuation of the uterus. In 1950 
Studdiford compared the two methods of intervention 
and non-interference without finding any appreciable 
difference. Antibiotics and blood transfusion have con- 
siderably reduced the two major causes of death: sepsis 
and haemorrhage. 

Cases of incomplete abortion that were not bleeding 
sufficiently to require immediate evacuation were kept 
under observation until the next operating day—a 
maximum of 3 days. This was necessary because of the 
numbers of abortion cases each year. The patients are, 
however, examined vaginally on admission when it may 
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be found possible to dislodge the ovum from the cervical 
canal, after which ergometrine is given. At operation 
retained products of conception are removed by ring 
forceps and a large sharp curette. It was considered that 
a sharp curette required less pressure and was therefore 
safer than the blunt instrument, but there were 6 cases of 
perforation of the uterus, none showing ill effects. In 
one case a loop of intestine was brought down, but after 
replacement the patient recovered. It was rare for bleeding 
to occur during the waiting period, and only 25 patients 
required immediate evacuation of the uterus. 

When the placenta of an 18- to 20-weeks pregnancy 
was retained, experience showed that vaginal examination 
often provoked bleeding, and these patients were there- 
fore taken to the theatre for manual removal of the 
placenta. 

A temperature of 100° F. was recorded in 18 per cent 
of cases. Antibiotics were started at once and the uterus 
emptied at the next operating session. In only 2 cases did 
a pelvic abscess develop. 

Transfusion was required in 12-2 per cent of cases, the 
incidence being higher in later years. The average stay in 
hospital for all patients was 10-2 days for threatened 
abortion and 7-2 days for completed abortion. 

Three patients died. The first death was from severe 
loss soon after admission to hospital. The second case 
was one of criminal abortion. There was complete anuria, 
and post mortem the kidneys were found to be distended 
with pus. The third patient was admitted at the 20th week 
of pregnancy. Seven weeks later hysterotomy was done 
for placenta praevia, and death occurred 45 minutes later 
from severe haemorrhage. 

The three aims in the management of abortion are to 
save as many pregnancies as possible, reduce mortality 
and morbidity, and shorten the stay in hospital. In this 
respect greater use of the “Flying Squad” and adequate 
provision of hospital beds are of importance. 


Discussion 

The President stated that in his unit 288 cases of 
abortion out of 337 received active treatment. Trans- 
fusions were less and it seemed that surgical treatment 
was better than conservatism for inevitable abortion. 
He pointed out the difficulties of the anaesthetic in a 
shocked patient, and that the abdomen should be opened 
if the uterus was ruptured. He did not feel practitioners 
acted quickly enough in these cases. 

Mr. R. Newton deplored the scarcity of beds for 
abortions, and thought the Flying Squad should be used 
more often. He questioned the use of a sharp curette. 

Mr. C. J. K. Hamilton outlined the arrangements for 
dealing with abortions at the hospital where this work 
was done, and emphasized the difficulties that had to be 
met. He disagreed with Mr. Newton over the use of the 
sharp curette, and did not think the finger was always 
helpful in clearing the uterine cavity. 

Mr. K. V. Bailey mentioned that it was debatable as to 
who should be entrusted with these operations. It was a 
question of touch as to whether the uterus was per- 
forated. He did not altogether discard the uterine douche 
or pack, and if packing was used, he employed 4 per cent 
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glycerine and mercurochrome, and a hot intra-uterine 
douche and a flushing curette. The pack was left in for 
6 hours. Excessive bleeding may be due not to afibrinogen- 
aemia but to lack of uterine contractility. 

Mr. R. H. Corbet thought it wise to distinguish between 
a miscarriage and an abortion, the latter being after 
placental development. The treatment was different, and 
the mortality was greater in the late cases. He recounted 
the case in which the uterine fundus had been removed 
by digital manipulations. 

Mr. Chaudhuri always used a sharp curette. He 
packed the uterus infrequently, and always operated 
within 24 hours. Transfusions were needed in 6 per cent 
of cases and he had had no deaths. 

Mr. H. Roberts suggested that larger doses of 
oestrogens might be necessary for missed labour. 

Mr. Rowson in his reply thought oestrogens and 
pituitrin were helpful. He disliked surgical induction for 
missed labour and abortion, and he did not think the 
abdomen should be opened after uterine perforation 
apart from the cases when intestine prolapsed. He pre- 
ferred a sharp curette, and if a temperature was present 
gas gangrene serum should be used even though it might 
prove impossible to confirm the infection with -gas 
forming organisms. 


NORTH OF ENGLAND OBSTETRICAL AND 
GYNAECOLOGICAL SOCIETY 


MARCH 1956 


A meeting of the North of England Obstetrical and 
Gynaecological Society was held in Sheffield on Friday, 
16th March, 1956. The President, Mr. C. H. Walsh, was 
in the Chair. 


Dr. C. J. Dewhurst presented a case record of 
ANTERIOR SACRAL MENINGOCELE 


Although the condition of anterior sacral meningocele 
more properly belongs to the realms of general surgery, 
it may at times present as an obstetrical or gynaecological 
emergency, and for that reason Dr. Dewhurst presented 
2 cases. 

The first case was a 22-year-old nulliparous woman 
who attended the Family Planning Clinic. She had no 
complaints, but was found to have a large cystic mass 
filling the pelvis and displacing the cervix high up behind 
the symphysis. Combined rectal and vaginal examination 
showed this tumour to be posterior to the rectum, so 
that the possible diagnosis of a teratoma or chordoma, 
or an anterior sacral meningocele were considered. An 
X-ray showed a large defect in the anterior surface of the 
lower three pieces of the sacrum, and an outline of the 
cyst was obtained after introducing Myelodil. A con- 
nexion between the theca and the cyst was demonstrated 
by lumbar puncture, so that operation was not considered 
advisable. 

The second case proved more interesting, especially 
when the complete story was finally elicited. A multi- 
parous woman presented at Professor Russell’s clinic 
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complaining of dribbling incontinence of urine particu- 
larly during coitus. The pelvis was found to be filled by 
a large mass almost closing the vagina. In November, 
1955 a laparotomy showed an atrophic uterus, and the 
cyst some 8 inches in diameter coming from the right 
side of the middle of the sacrum where a defect could be 
felt. It was possible to remove the cyst, and the cavity 
was packed with gauze which was led out through the 
open vaginal vault. Recovery was complete, and when 
seen 2 weeks ago she was in splendid health. 

An X-ray showed a similar picture to that of the first 
case, and details of her past history were then sought. 
In 1937 she had entered hospital with acute retention of 
urine, and a cystic mass was found. This mass had been 
incised and drained, but her notes also stated that in 
1932 she had been admitted to the Jessop Hospital for 
Women where a pelvic cyst was found to be obstructing 
labour. 

It was then possible to trace her obstetric history. 
She had had 6 normal deliveries and 2 miscarriages, but 
in the next labour descent of the foetal head was pre- 
vented by what was described as a neurenteric cyst. 
This was tapped, and cerebrospinal fluid drained, so 
disclosing a defect in the sacrum, and the baby was 
delivered by forceps. 

Considered together, these 2 cases illustrate the main 
ways in which this type of case might present to the 
obstetrician and gynaecologist—either as a symptomless 
swelling or with urinary symptoms, or as an obstructed 
labour. The most important facet is the recognition of 
the site of origin of the tumour, and for this a rectal 
examination .is essential. The problem of treatment may 
give concern should the patient become pregnant, for 
Caesarean section will be required. If the patient fails 
to conceive removal of the tumour must be considered, 
but there is risk of infection. Dr. Dewhurst thought that 
members of the Society might have come across examples 
of this abnormality, and have comments to make on its 
treatment. 


Discussion 

The President had never seen a case, but he thought 
that Dr. Dewhurst had brought out useful points in 
examination. He asked if anything was known about 
the speed at which these cysts develop. 

Mr. D. H. Lees had seen a similar case which presented 
first with retention of urine. In 1951 she became pregnant, 
and the pelvis was found to be filled by a tumour. The 
pregnancy continued normally until the 36th week when 
the membranes ruptured and labour started. At 
Caesarean section the bladder was found to be 
exceptionally high up, and, after an easy delivery, the 
colon was seen to be distended and compressed between 
the uterus and cyst below. 

Mr. D. H. Blakey asked if the sudden reduction in 
pressure on tapping the cyst might lead to damage to the 
brain. 

In his reply Dr. Dewhurst said he could find no 
reference to the rate of growth of these cysts, but his 
second patient had had 6 vaginal deliveries. This woman 
was the mother of Mr. Lees’ patient. 
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Professor T. N. A. Jeffcoate read a paper on the 
ADRENOGENITAL SYNDROME 


The first case that Professor Jeffcoate had described 
to the Society had been one of the adrenogenital syndrome 
occurring in the foetus, but since then he had seen 
another 20 severe cases, and the management of these 
cases has changed with increasing knowledge of the 
adrenal cortex and its hormones. 


The Adrenal Cortex 

The many factors secreted by the adrenal cortex fall 
into three groups: 

(1) Glucocorticoids which control the metabolism of 
proteins, fats and carbohydrates, and play some part in 
electrolyte and water balance. 

(2) Mineralocorticoids which control electrolyte and 
water balance. 

(3) Sex steroids. These include oestrogen, progesterone 
and androgens and they play a major role in the develop- 
ment of the secondary sex characteristics in both male 
and female. The androgens are also nitrogen-retaining 
hormones and are important to the build up of proteins. 
They therefore increase muscular development. 

Although influenced by other endocrine glands such 
as the thyroid, placenta and gonad, the adrenal cortex is 
controlled essentially by the adrenocorticotrophic 
hormone of the anterior pituitary. Indeed there is a 
balance between the pituitary and the adrenal similar to 
that between the pituitary and the ovary. When the 
production of cortisone-like substances is low, the 
output of A.C.T.H. is high, and vice versa. 


Sex Determination 

Sex is primarily determined genetically but it depends 
for its full development on other factors and especially 
on the hormones of the adrenal cortex. These are 
operative before birth when the genital organs are 
forming and after birth when the secondary sex characters 
appear. 

When the adrenal hormones are so abnormal as to 
cause pathological differentiation of sex, the adreno- 
genital syndrome results. This can assume several forms. 

(1) In the male. An excessive production of oestrogens 
causes feminism. Over-secretion of androgens produces 
precocious and exaggerated masculinity. 

(2) In the female. Excessive production of oestrogens 
with over-feminization is only a theoretical possibility. 
An excessive androgen effect is commonly seen and the 
result is a variable degree of virilism. The androgens 
modify secondary sex organs and characters towards the 
male side but they also exert their protein-anabolic 
effect and stimulate muscular development. 

It is customary to restrict the term adrenogenital 
syndrome to those cases in which the female is virilized, 
and it is in that sense that it is used here. 

Although the adrenogenital syndrome mainly reflects 
an excessive androgenic function of the adrenal, some 
disturbance of the glucocorticoid function can also be 
manifested by hypertension and electrolyte upset. 
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A. THE ADRENOGENITAL SYNDROME ARISING AFTER BIRTH 
(1) Causes 

An excessive androgen stimulus which commences 
after birth is caused by: 

(1) An adrenal tumour which may be innocent or 
malignant. 

(2) Adrenal cortical hyperplasia which is always 
bilateral and is often familial. Hyperplasia which is not 
present at birth only arises at or after puberty, so that 
the adrenogenital syndrome which develops during 
childhood is nearly always caused by a tumour. 


(2) Manifestations 

Professor Jeffcoate’s experience of the postnatal 
adrenogenital syndrome was limited to 12 severe cases 
and many minor ones. In 4 cases there was tumour 
formation, and in the others gross hyperplasia. They 
presented obvious virilism and the varying degrees are 
illustrated by the following cases. 

A child aged 44 years was brought on account of 
precocious development. She was big and physically 
strong for her years, had luxuriant pubic and axillary 
hair, was commencing to grow a moustache and her 
voice had broken. The clitoris was grossly enlarged but 
the genitalia were otherwise normal. The excretion of 
17-ketosteroids was 28 mg. in 24 hours, and an adenoma 
weighing 26 g. was removed from the right adrenal, but 
the response to operation was not so dramatic. 

An interesting aside to this case is that half the tumour 
was transplanted to the rectus muscle of a woman 
suffering from a severe degree of Simmond’s syndrome. 
She received temporary benefit, but noticed that her 
hair became darker, whereas the child’s hair became fair 
again. 

A woman of 35 years, married but sterile, presented a 
severe degree of virilism caused by bilateral hyperplasia. 
She menstruated infrequently, there was enlargement of 
the phallus, and erections were troublesome, She was a 
professional singer and was billed as a “‘female tenor”. 
The 17-ketosteroid excretion was only 30 mg. in 24 
hours, but she refused complete investigations. 


(3) Diagnosis 

The conditions which are easily confused with the 
adrenogenital syndrome arising after birth are: 

(1) Arrhenoblastoma of the ovary. In this condition 
the excretion of 17-ketosteroids is rarely much above the 
normal level. 

(2) Acromegaly. 

(3) Cushing’s syndrome. The well established 
Cushing’s syndrome is usually easy to distinguish but 
there are intermediate cases one of which is illustrated 
here. An unmarried woman aged 23 years presented on 
account of secondary amenorrhoea and slight hirsutes, 
but she also had rapid increase in weight, hypertension, 
polycythaemia and other manifestations of gluco- 
corticoid upset. The tumour of the adrenal cortex was 
large and was visible on X-ray as it was calcified. 
Unfortunately it proved to be malignant and later 
recurred and caused death. 
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(4) Constitutional hirsutes. The majority of women 
with hirsutes have few other signs of virilism, and other 
members of the family are similarly afflicted. 

When it is established that the case is one of adreno- 
genital syndrome the problem is to decide whether the 
underlying cause is a tumour or hyperplasia. The 
following methods of differentiation are available: 

(1) The clinical picture. When a tumour is present the 
symptoms and signs are dramatic. Amenorrhoea is 
nearly always complete, hirsutes is gross and there are 
voice changes. 

(2) 17-ketosteroid excretion. It is now generally 
accepted that the excretion level of 17-ketosteroids is 
unreliable. If it is more than 100 mg. in 24 hours it is 
suggestive of a tumour. 

(3) Radiography. Calcification of the tumour may be 
seen, or the calyces distorted on pyelography. Pre-sacral 
pneumography may be helpful. 

(4) Laparotomy. 

(5) Cortisone test. One of the best methods now 
available is to administer a large dose of cortisone for 
one to two weeks. If it results in a fall of 17-ketosteroid 
excretion the diagnosis is hyperplasia. 


(4) Treatment 

Many tumours can be removed, the chief danger being 
the electrolyte disturbances. Surgical treatment is not of 
value for hyperplasia, which if gross is treated by 
cortisone. 


B. PRENATAL ADRENOGENITAL SYNDROME 


(1) Cause 

When the foetus is exposed to an excessive androgen 
influence during intra-uterine life the development of the 
genital organs is affected. Usually the androgens come 
from the foetal adrenals which show hyperplasia. 

There is a strong familial tendency, and all children of 
a family may be affected. The fault in the foetal adrenal 
lies in the enzymic reaction which normally changes 
progesterone into cortisone. There is therefore a deficiency 
of cortisone and this stimulates an over-production of 
A.C.T.H. by the pituitary. This causes an over-production 
of androgen by the adrenals but fails to stimulate 
cortisone production because of the inherent fault. 
The importance of this concept is two-fold: 

(1) Sometimes children are born in whom the cortisone 
deficiency is such that they waste and die within a few 
weeks. 


(2) It is the basis of modern treatment. 


(2) Manifestations 

At birth the phallus is large and the cloacal membrane 
has not broken down to reveal the vulva. There are 
Miillerian duct defects, and renal and hind gut abnor- 
malities. The external genitalia are often such that the 
child is registered as a male. 

There is precocious but heterosexual development of 
the genitalia and precocious physical growth. Hirsutes, 
acne and excessive muscular development occur, and 
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the voice breaks at 3 or 4 years. The features are 
illustrated by the following cases. 

A child was brought at the age of 14 months because, 
though registered as a girl, it was now thought she was a 
boy. The phallus was enlarged, but at laparotomy there 
were female internal genitalia. There was pubic and 
axillary hair, her voice broke at 54 years, and on her 
8th birthday she could lift a 13-stone man. 

Two sisters were seen at the ages of 44 and 2} years. 
Even then their voices had broken, physical development 
continued to be rapid, and the 17-ketosteroid excretions 
were raised. They had a “brother” who had died in 
infancy of unexplained vomiting. 


(3) Diagnosis 

The difficulty arises in infancy in distinguishing between 
the adrenogenital syndrome in a girl and hypospadias 
in a boy. There are several points which may help in the 
diagnosis including a family history, sexing by nuclear 
structure, and vaginograms. 


(4) Treatment 

In the past little could be done, and often they were 
happier to assume the male sex. 

(1) Cortisone. The dose has to be varied up to 200 mg. 
a day, and is controlled by repeated observations. In 
these cases it is necessary to remember that the girl is 
precocious, so that she menstruates at once. 

(2) Plastic surgery. If these individuals are feminized 
it becomes necessary to modify the external genitalia, 
and, if cortisone is to be given, it is best done before the 
age of 5 years. 

(3) The age of treatment. So far the cases have been 
between the ages of 8 to 12 years, but now that cortisone 
is available it should be started earlier. 

If the patient is already adult and adjusted to a 
masculine way of life, treatment should not be started. 
Finally, Professor Jeffcoate had recently heard of a man, 
aged 36, happily married with one adopted child, who 
died from pneumonia. Post-mortem examination revealed 
a classical adrenogenital syndrome of the intra-uterine 
type. In the uterus was a large fibroid ! And it is said that 
oestrogens cause fibroids and that androgens shrink 
them. 


Discussion 

The President thanked Professor Jeffcoate for his 
enthralling talk. He stressed the difficulty of determining 
sex at an early age, and should the phallus be removed 
so soon? 

Mr. L. B. Patrick had reported on a case of adenoma 
of the cortex, and she is still doing well. 

Dr. C. G. Paine gave some details of Mr. Patrick’s 
case. The 17-ketosteroids went up to 500 mg. He had 
elaborated a technique to determine 17-hydroxypro- 
gesterone, and the excretion level could be followed after 
cortisone. 

Dr. Mitchell discussed the chemistry of the adrenal 
steroids. He undertook a ketol assay as well as the 
17-ketosteroids. 

Mr. T. Smith had a patient of 35 who wanted to get 








606 


married. He had difficulty in outlining the vagina as the 
sodium iodide went into the bladder. With cortisone her 
reading material changed from Wild Wests to Vogue. 

Mr. K. V. Bailey asked about the so-called Stein- 
Leventhal syndrome. Would Professor Jeffcoate suggest 
that this was a minor case of the adrenogenital syndrome 
and to be treated with cortisone. 

Professor Jeffcoate thanked Dr. Mitchell for his 
contribution on the chemistry of the adrenal cortex, and 
thought that the ketol assay would be of more value than 
17-ketosteroid assay. 

The dose of cortisone was entirely by trial and error, 
and the patient should continue indefinitely, but side 
effects such as hypertension must be watched. He had 
found the skin biopsy to be reliable. He pointed out that 
Mr. Bailey had himself described the syndrome attributed 
to Stein and Leventhal first, but he did not know where 
it linked up, and it might be the adrenal at fault. 


GLASGOW OBSTETRICAL AND 
GYNAECOLOGICAL SOCIETY 


Marcu 1956 


A meeting of the Glasgow Obstetrical and Gynaeco- 
logical Society was held in the Royal Faculty of 
Physicians and Surgeons, Glasgow, on Wednesday, 21st 
March, 1956. The President, Dr. H. R. MacLennan, 
occupied the Chair. Professor Ian Donald, Regius 
Professor of Midwifery in the University of Glasgow, 
addressed the Society on 


RESPIRATION IN THE NEWBORN 


Before the meeting an exhibition and demonstration 
was held of the various items of research equipment used 
by Professor Donald and his team. These included a 
patient-cycled electronic respirator, three varieties of 
electromanometer, a photoelectric spirometer and 
Pneumotachyometer with integrating minute volume 
calculator. 

In his opening remarks, Professor Donald acknow- 
ledged the very generous hearing which he had been 
given since his return to Scotland just under eighteen 
months ago and he recounted that -he had had the 
honour of describing his researches into neonatal 
respiration and its disorders to no less than ten meetings 
in different parts of the country. He particularly welcomed 
the honour of being invited to address the Glasgow 
Obstetrical Society since many of its members were his 
own direct professional colleagues and he felt that he 
owed them an explanation. He recalled Voltaire’s 
definition of a bore as “one who was unable to leave 
anything out”, nevertheless he felt he had to deal with 
certain matters in considerable detail in order to be 
intelligible, particularly in regard to the new work which 
had been achieved during recent months in Glasgow. 

He went on to point out that there are two main 
categories of neonatal respiratory disorder, namely, 
failure to establish respiration and, secondly, failure to 
maintain it. In the case of the former, some obstetrical 
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complication is usually responsible for interfering with 
the five pre-requisites to the onset of respiration. These 
were listed as: 


(1) A competent respiratory centre, not damaged nor 
depressed by anoxia, drugs, raised intracranial 
pressure, nor gross immaturity. 

(2) A patent airway. 

(3) An adequate peripheral circulation for the transport 
of oxygenated blood. 

(4) Adequate respiratory movements to oxygenate the 
blood; and 

(5) A suitable atmosphere; the last being perhaps the 
least important of the five. 

Respiration, although apparently established, often 
failed subsequently because of fresh, or added, compli- 
cations, such as secondary atelectasis, for example, with 
hyaline membrane, the infections and a variety of 
metabolic disorders as yet little understood. In this 
second group the premature baby, with its obvious 
handicaps, naturally predominates. Claireaux reckoned 
that 72 per cent of deaths in premature babies were 
caused by respiratory disorders and of all neonatal 
deaths observed by Professor Donald over a period at 
Hammersmith Hospital, approximately 60 per cent were 
likewise due to the different varieties of neonatal asphyxia. 
Clearly, in this branch of medicine, there is both a 
challenge and a great opportunity for a combined attack 
by obstetricians and paediatricians upon a problem which 
is costing the lives of several thousand children a year in 
this country during the first few days of life. The respira- 
tory handicaps of the premature baby include the 
following: 

(1) More rigid lungs. 

(2) Depressed or absent cough reflex. 

(3) Softness of the thoracic cage, thereby denying the 
necessary mechanical purchase to the muscles of 
respiration. 

(4) Lack of muscular strength to overcome the early 
resistances to respiration. 

(5) A respiratory centre which is immature and probably 
vulnerable to the effects of anoxia and drugs. 

To prevent premature labour would strike at the root 
of the whole problem, but the present incidence of 
approximately 7 per cent seems unlikely to be much 
further reduced until more is known of its causes—over 
half, as Eastman recently pointed out, being without 
explanation. We must, therefore, face up to the pathology 
with which we are clinically presented. 

An analysis of the last consecutive 99 neonatal deaths, 
up to the end of February, 1956, at the Royal Maternity 
Hospital, Glasgow, showed two well-known, but, never- 
theless, striking classes of neonatal pathology. Firstly, in 
42 per cent of the cases death was directly attributable to 
some variety of asphyxia associated with prematurity, 
atelectasis or both. Even more striking was the fact that 
23 per cent of cases died because of intraventricular 
haemorrhage. These ratios were not very dissimilar from 
what has been observed at Hammersmith Hospital 
previously. 
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Atelectasis may be primary or secondary. In the former, 
the lungs at no time become aerated, but in the latter 
some degree of aeration is initially achieved and then 
subsequently lost, so that, at necropsy, the lungs appear 
to be as solid as though they had never taken part in 
respiration. Yet in such a case, measurable degrees of 
respiratory activity and radiological evidences of partial 
aeration are demonstrable earlier on. Clearly some pro- 
gressive, pathological process is at work, which robs the 
lungs of their functional capacity. Hyaline membrane 
disease would appear to be commonly associated with 
this train of events, far more commonly, in fact, than had 
generally been acknowledged. Claireaux, at Queen 
Charlotte’s Hospital, had found evidence of hyaline 
membrane formation in 29 per cent of 376 consecutive 
neonatal deaths. This is essentially a lesion associated 
with prematurity and is exceedingly rare in postmature 
cases. The condition is one of considerable interest, 
especially as there is no general agreement as to its 
aetiology. Histologically, an eosinophilic membrane is to 
be seen plastered round the walls of over-distended 
alveolar ducts, which are surrounded by collapsed 
alveoli. It is believed that this membrane seals off the 
mouths of other ducts and causes secondary resorption 
non-aeration distally. Some regard the condition as an 
exudative phenomenon in response to some irritant 
stimulus, for example, oxygen, or perhaps to some 
disorder of pulmonary circulation. Others regard the 
inhalation of liquor amnii and changes occurring in its 
cellular constituents as the source of this membrane. 

The clinical picture is by no means always easy to 
recognize, but, characteristically, the baby presents with 
obvious respiratory difficulty as evidenced by grunting 
respirations, movement of the alae nasae and inspiratory 
recession of the chest wall, particularly in the subcostal 
region, indicating, in some measure, the struggle that the 
baby is having to breathe. This distressing picture appears 
in babies who may have appeared well at birth, cried and, 
for a time, maintained a healthy pink colour, but usually, 
on close observation, it will be seen that all is not well 
and already within the first hour the signs of respiratory 
distress may begin to appear. After a few hours the baby 
commonly gives up the struggle, has an apnoeic attack 
and becomes limp and grey due to peripheral circulatory 
failure. It may, for a time, revive, only to suffer further 
attacks which are ultimately fatal. Death usually occurs 
between the ages of 2 hours and 2 days. It would appear 
that at least an hour or two’s respiratory effort is neces- 
sary to give the membrane its characteristic distribution 
within the alveolar ducts and, secondly, that if a baby can 
survive for more than 2 days, the condition, in so far as 
it can be diagnosed clinically, would appear to be 
capable of resolving. 


The other important killing condition, at least 
numerically, is intraventricular haemorrhage. This again 
is a complication mainly confined to premature infants 
and is believed to have nothing whatever to do with the 
trauma of delivery. It is generally regarded as being due 
to the rupture of a vessel, usually in the floor of one of 
the lateral ventricles in the region cf the optic thalamus, 
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the vessel being first engorged and distended because of 
asphyxia. The inference is that asphyxia is the primary 
cause of the catastrophe, although it is hard to prove 
this. Clinically, the condition is even harder to recognize 
than in the case of hyaline membrane while the patient 
is still alive. Again respiratory failure, characterized by a 
series of apnoeic attacks, is common and death usually 
occurs within the first 3 days of life. 

Referring to the material collected at Hammersmith 
Hospital, it appeared that both hyaline membrane and 
intraventricular haemorrhage were not infrequently 
associated in the same patient, for example, in 8 out of 
57 neonatal deaths associated with respiratory difficulty. 
Both conditions might well be the result of asphyxia and 
then could operate as further causes of asphyxia and 
respiratory depression, thus establishing a vicious circle 
in a sort of synergism. 

After showing a number of slides dealing with the 
pathology of atelectasis and intraventricular haemor- 
rhage, Professor Donald passed on to the differential 
diagnosis, clinically, of respiratory difficulty after birth. 
This is a formidable matter, and is one of the most 
difficult in the field of diagnostic medicine. The con- 
ditions to be thought of include atelectasis with or with- 
out hyaline membrane, intraventricular haemorrhage, 
pneumonia and the other infections, pneumothorax, 
respiratory depression due to a raised intracranial 
pressure from any cause, for example, intracranial 
haemorrhage resulting from injuries to the tentorium 
and cerebral oedema. Also it was important to bear in 
mind the persistent effect which some drugs were capable 
of exerting upon a baby’s respiratory centre. The 
morphine type drugs were well known for this, particu- 
larly in the premature, but the potential dangers of the 
barbiturates were perhaps less widely recognized. Intra- 
pulmonary haemorrhage was also another cause of 
respiratory difficulty and lastly congenital abnormalities 
such as diaphragmatic hernia, cardiac anomalies and 
oesophago-tracheal fistula may have to be considered. 

So long as all babies in apparent respiratory distress 
were treated alike, namely, placed in warm, humid oxygen 
in an incubator, and there left to sink or swim, it might 
be a matter of little more than academic interest to busy 
oneself with the differential diagnosis prior to necropsy, 
but this is an attitude to be deplored, since any type of 
specific treatment can only be indicated, and furthermore 
assessed, by specific diagnosis. It would appear that there 
is a strong case for making more use of neonatal chest 
radiology, and the techniques of spirometry and electro- 
manometry of the phenomena of respiration. It had been 
hoped to derive some help also from photoelectric 
oxymetry but Professor Donald confessed to having been 
singularly unsuccessful in this last respect, so far. His 
present researches in the measurement of respiration were 
then explained. Recalling Dornhorst’s observation that 
the pressures operating within the thorax could be 
reasonably well measured transoesophageally he des- 
cribed how this was undertaken in the case of babies. 
A one millimetre Portex catheter is passed half-way down 
the oesophagus, either through the mouth or through a 
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nostril. Portex is softer and less “scratchy” than poly- 
thene, although, occasionally, it is liable to curl up 
inside the pharynx. Nevertheless it has the great advan- 
tage of safety. Dornhorst’s method was to use a water- 
filled, open-ended catheter as the channel by which 
transmitted pressure impulses could be detected by 
capacitance manometers. 

The water transmission technique was copied, though 
with different types of manometer, in the case of this 
research until two months ago when the idea of using air 
transmission was worked out by Professor Donald and 
his colleagues. The advantages of the latter method are 
enormous, since it is only necessary to sterilize the 
catheter and artefacts in a tracing due to catheter move- 
ment are also eliminated. There remained the difficulty of 
blockage of the catheter with mucus. The method at 
present employed is to pass the catheter containing a 
static column of air with all proximal taps shut. The tip 
of the catheter scoops up some mucus which enters a 
millimetre or two into its mouth, compressing the air 
within the catheter to a small extent. As soon as the 
catheter is properly in position, 3 ml. of air are injected 
down it through a three-way tap. This blows out the 
small bead of mucus and forms a bubble at the end of the 
catheter which then serves as the tambour within the 
oesophagus. After a period varying from 30 seconds to 
2 or 3 minutes this air bubble is passed on into the 
stomach, whereupon a further 3 ml. of air can be injected. 
The method is both quick and simple and has largely 
contributed to the success recently obtained in repeatedly 
registering the intrathoracic pressures demonstrated by 
the infant in the first few breaths of life. To achieve this, 
a catheter is passed into the oesophagus through one of 
the nostrils, if possible as soon as the head is born and 
before the birth of the trunk. With an air-filled catheter 
alterations in the level of the baby’s body make no 
difference to the recorded trace. 

From experiments so far done it would appear that the 
healthy newborn baby exerts very great pressure swings 
within the thorax, comparable to what a powerful adult 
could demonstrate by forced respiratory attempts with 
a hand placed over his nose and mouth. In fact, within 
the first few minutes of birth, pressure swings of over 
70 to 80 cm. of water have been frequently observed. 
Now these pressures are within the range known to be 
capable of producing gross structural damage to lung 
tissue if applied artificially, but these large pressures 
which a child spontaneously exhibits are only safe 
because they are maintained for a very brief interval of 
time in the course of each respiration. 

A series of slides was then shown illustrating the 
pressure phenomena within the thorax at the onset of 
respiration and with the efforts of crying. The mediastinal 
pressures indicate the degree of respiratory effort which 
may be large when the baby is having to struggle to 
achieve an adequate ventilation. This is the sort of 
situation which may exist in atelectasis or with any 
mechanical interference with the patency of the airway. 
On the other hand low pressure swings may indicate 
either respiratory depression from central causes, or, 
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alternatively, a healthy degree of pulmonary aeration in 
which pulmonary efforts are no longer necessary, as in 
the adult with fully expanded lungs. By the synchronous 
measurement of tidal air, as an index of respiratory 
achievement, it is at once possible to distinguish the 
various categories and to assess the mechanical diffi- 
culties which the baby may be endeavouring to over- 
come. Illustrations were then shown of combined tracings 
of transoesophageal pressures and tidal airs, the latter 
being measured by a photoelectric spirometer. 

Electromanometers, whatever their type, both home- 
made and commercial. tend to be expensive and elaborate 
things, but the speaker explained the latest development 
in manometric technique recently developed by his 
physicist colleague, Dr. Greer, using a balanced, “‘push- 
pull” double photoelectric system. This apparatus has 
cost approximately £5, excluding, of course, the recording 
pen, and it is well worth considering if only on the 
grounds of expense. It also has the advantage of being 
very simply adjusted and requiring the minimum of 
maintenance. 

It is natural that radiographic investigation of respira- 
tory difficulties in the newborn should be included in this 
research and a considerable amount of work on these 
lines has been undertaken. Even a healthy, premature 
baby is capable of showing a satisfactory radiological 
picture of aeration within the first 2 hours of life. The 
radiographic appearances of hyaline membrane atelec- 
tasis as previously noted by Donald and Steiner were 
then demonstrated in a series of slides, ranging from a 
diffuse, miliary type of shadow to practically total radio- 
opacity in the worst cases. On the other hand the lesser 
stages of the disease, in so far as it could be diagnosed by 
radiographs, would appear to be reversible as shown by 
serial X-rays in cases who had recovered. Examples were 
also shown of other conditions featuring in the differential 
diagnosis, for example, pneumonia, pneumothorax and 
diaphragmatic hernia. Mention was made of the pheno- 
menon of “aerogastric’” and “aerocolie”, to use the 
French terms. The capacity of the healthy newborn child 
to swallow air within a few minutes of birth is quite 
remarkable and the baby whose radiograph shows little 
air in the intestinal tract suggests one that is either too 
weak or depressed to make this swallowing effort or one 
in which there is some congenital abnormality, for 
example, an associated oesophago-tracheal fistula, an 
instance of which was demonstrated. 

These methods of diagnosing and assessing respiratory 
difficulty are often a great help but have by no means 
eliminated the difficulties of this sort of work. Neverthe- 
less it is important to make the attempt in order to 
justify differences in treatment. 

If the matter of diagnosis is in any way uncertain, 
treatment is even more questionable, apart from the 
standard routine of warmth, humidity and sufficient, 
but not too much oxygen. This research has included 
assisting respiration with mechanical respirators in the 
hope of relieving the baby of some of its crippling 
respiratory load. At an early stage it became apparent 
that any respirator operating on a set rhythm, regardless 
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of the baby’s own spontaneous respiratory efforts 
hindered rather than helped it and since irregular patterns 
of respiratory rhythm are common in the premature, all 
standard mechanisms fall down in this respect. Thus was 
born the idea of “‘augumented respiration” in which the 
action of the respirator is designed to synchronize with 
each inspiratory attempt on the part of the patient. In 
other words, the respirator is patient-cycled. In order to 
achieve this a detector mechanism is necessary to act as a 
trigger at the commencement of the inspiratory phase. 
To this end a photoelectric device is used, whereby the 
mirrored surface of an inspiratory flap valve deflects a 
beam of light focussed upon a Germanium photocell, 
the flap valve lifting in response to the baby’s inspiratory 
effort. The resultant alteration in the illumination of the 
photocell alters its electrical output. By this means the 
respirator’s action is initiated. It might then be asked, 
what would happen if the baby had a prolonged period 
of apnoea, or if the breaths were too tiny even to lift 
the inspiratory flap valve? In either instance an automatic 
timing device, after the expiry of a pre-set number of 
seconds, comes into operation and triggers the machine 
automatically at any desired frequency, but as soon as 
the child takes a gasp or starts breathing at all; the 
automatic timing device is cut out and the machine 
reverts to the patient-cycling mechanism. The electronic 
method of achieving this has been developed since this 
research programme was transferred to Glasgow. 


To date there are three possible or theoretically possible 
classes of respirator capable of supplying augmented 
respiration. The original of these was a cabinet type of 
respirator in which the whole child was enclosed, the 
body chamber being sealed off from the face chamber in 
order to make possible the operation of differential 
pressures between trunk and face. The seal separating 
the two chambers was formed by a gel composed of 
calcium alginate which was first poured into position and 
thereafter allowed to set round the baby’s neck with the 
consistency of damp, soft rubber. This proved a very 
satisfactory method of sealing without constricting the 
baby’s neck but was an elaborate technique demanding 
skilled assistance. 


There followed, therefore, a type of respirator 
supplying intermittent positive-pressure in step with the 
baby’s breathing, a machine now known as the 
“Pneumotron” and whose production is in the hands 
of the British Oxygen Company. This apparatus works 
either via a mask or an endotracheal tube and is simple 
enough in operation to be managed by members of the 
nursing staff. The Pneumotron is at present in fairly 
frequent use at the Royal Maternity Hospital, Glasgow. 
The third possible method is the cuirass respirator. 
Several attempts have been made to produce a suitable 
cuirass to suit different sizes of newborn baby, but so 
far none has been very successful. Another difficulty was 
still the trigger mechanism which in the case of the 
cuirass would have to operate from the movement of the 
epigastrium. This may sound easy enough, but in actual 
Practice it has proved very difficult to devise an epigastric 
trigger which is reliably self-setting and can discriminate 
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between respiratory movements and alterations in the 
position of the baby. Nevertheless research on these 
lines is continuing. 

A series of slides were then shown demonstrating the 
results of intrathoracic pressure effects produced by the 
operation of these respirators, and comparisons were 
demonstrated between the additive effect of the principle 
of augmented respiration on the one hand and the 
relative uselessness of arbitrary types of artificial respira- 
tion on the other. One instance included a tracing made 
from an aborted foetus of 224 weeks gestation, in whom 
an endotracheal catheter had been passed which was 
connected to the Pneumotron. The foetus of course only 
survived a few hours. 

Evidence would appear to be accumulating that the 
baby whose respiration gets away to a flying start at 
birth is much less likely to meet respiratory difficulties 
later on, even though premature, and the readiness and 
success with which respiration is established at birth are 
clearly important. Bearing in mind this principle, a few 
cases have been treated by intubation together with 
augmented respiration as soon after birth as possible. 
This was a suggestion that originally came from Dr. 
Hutchison. So far this type of treatment has been 
reserved for cases of ultraprematurity—that is to say— 
of less than 30-weeks gestation since more mature babies 
would be less certainly in need of it. The number of cases 
thus treated, therefore, is so far small and definite con- 
clusions cannot yet be drawn, but aeration of the lungs 
seemed to be definitely assisted, as evidenced by chest 
radiography of which examples were demonstrated. It 
was found, however, that although such babies might 
not die of atelectasis they died later nevertheless of some- 
thing else, for example, kernicterus or feeding difficulties 
and it might appear that the recorded causes of death 
were just being transferred from one column to the 
next. 

This sort of work could be very discouraging and one 
might well pause to consider whether in fact it was worth 
while. This problem came rather sharply to the fore in a 
recent case. The baby in question weighed 1 pound 12 
ounces at birth, with a maturity of 27 weeks. During the 
first 43 hours of life, repeated apnoeic attacks occurred 
associated with varying degrees of asphyxia and circula- 
tory failure. Count was lost of the number of times which 
the enthusiastic nursing staff at the Royal Maternity 
Hospital revived the baby with the help of the Pneumo- 
tron. Eventually the attacks became less frequent and the 
child appeared for a time to do well. Chest radiography 
had already demonstrated a reasonable degree of pul- 
monary aeration and it was clear that the child was not 
going to die of atelectasis. Nevertheless it died suddenly 
after a series of convulsions on the sixteenth day and at 
necropsy a large, old, organizing and adherent intra- 
ventricular blood clot was found which had obviously 
been there for many days and presumably occurred 
during one of the early bouts of asphyxia during the 
first two days of life. This child, with the help of the 
respirator, came very near to surviving and, had it done 
so, might well have constituted yet another burden on 
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society as an idiot with residual internal hydrocephalus. 

Although most ultrapremature babies are doomed, 
every now and then the odd case demonstrates surprising 
viability and comes through with flying colours. If one 
case can do it, then why not all? The challenge cannot 
be denied. 

There then followed a review of the present achieve- 
ments and failures in the research programme. Since 
Professor Donald came to Glasgow there have been a 
number of new and original developments, including the 
use of Germanium photocells in place of the traditional 
photocells whose performance is very inferior, also the 
new electronic system of operation in the case of the 
respirators, two varieties of photoelectric manometer 
dispensing with D.C. amplification and all its inherent 
evils, accurate methods of calibration of results, the 
measurement of mediastinal pressure transoesophageally 
by air transmission, the perfection of a photoelectric 
spirometer and the method of augmented respiration 
with the Pneumotron through an endotracheal catheter 
at birth in cases of ultraprematurity. Offset against these, 
there were many failures to point out, the chief among 
them being the fact that in spite of all the efforts of this 
research the prognosis for respiratory disorders in the 
newborn is still bad. Nor can the diagnosis of intra- 
ventricular haemorrhage be made with any certainty 
during life, so that there was danger of striving officiously 
to keep alive cases in which such interference might 
hardly be humane or justifiable. Blood oxymetry by 
external methods had so far failed, likewise the develop- 
ment of any epigastric trigger mechanism and cuirass 
respirator which might, if ultimately solved, prove the 
most readily available mechanism of all. 

Lastly Professor Donald expressed himself dissatisfied 
with a radiographic technique which could not accurately 
determine the exact phase of the respiratory cycle at 
which the X-ray exposure was to be made, and it was 
along all these lines that research was continuing. He 
admitted that there had been much concentration, so far, 
on the mechanical aspects of respiration but he did not 
deny the importance of the biochemical factors at work, 
about which even less is known. 

Acknowledgments were made of the present assistance, 
on a very generous scale, from the Scottish Hospital 
Endowments Research Trust which was now financing 
the whole research programme. Prior to this a Lever- 
hulme Scholarship awarded by the Royal College of 
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Obstetricians and Gynaecologists had assisted in the 
research while still at Hammersmith Hospital. The 
interest and co-operation of Professor Stanley Graham 
and Dr. Hutchison, consultant paediatricians to the 
Royal Maternity Hospital, were gratefully acknowledged. 
It was clear that this problem called for team work 
between obstetrician, paediatrician, pathologist, physi- 
cist and presently, perhaps, biochemist as well. In 
particular Professor Donald acknowledged the assistance 
which he had received from Dr. Margaret Kerr and Dr. 
Ian Macdonald, who had achieved wonders with his 
apparatus and handled it far better than he could himself. 
The development work on the apparatus had been and 
was continuing to be undertaken in the Physics Depart- 
ment of the Western Regional Hospital Board under the 
directorship of Dr. Lenihan and it was to the ingenuity 
and industry of Dr. Greer and Mr. McFadyen that 
much of the present apparatus was due. 

Lastly, by no means least deserving of acknowledg- 
ment, were the nursing staff and colleagues at the Royal 
Maternity Hospital who had supplied such consistently 
generous help. 

In summary, the following tentative conclusions were 
put forward as emerging from this research to date: 


(1) Pulmonary aeration is very rapid in the normal 
neonate. 

(2) Atelectasis can be assessed during life. 

(3) Atelectasis is often secondary and steadily pro- 
gressive and, in this instance, usually fatal. 

(4) Hyaline membrane need no longer be a post-mortem 
diagnosis. 

(5) Hyaline membrane is reversible but only in its 
earliest stages. 

(6) Radiological 
demonstrable. 

(7) Respiratory efforts at birth are very large and com- 
pare with the maximum deliberate effort of a healthy 
adult. 

(8) A flying start to respiration is important. 

(9) Hyaline membrane is significantly influenced by the 
circumstances of delivery and the management and 
behaviour of the baby within the first vital minutes 
and hours of life quite apart from the degree of its 
prematurity. 

(10) Augmented respiration is safe and is an effective 
and logical method of artificial respiration. 


signs of hyaline membrane are 
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BOOK REVIEWS 


“Das Kleine Frauen Buch. (The Little Book on 
Woman.)” By HEINRICH Martius, Géttingen. 
Pp. 76, 51 figs. Georg Thieme Verlag, Stuttgart, 
1956. Price DM 6.90. 
Tuis little booklet, which Professor Martius calls a book 
on woman, is a short summary of the physiological 
function of the female with special reference to the physio- 
logy of reproduction. It illustrates by word and diagram 
the facts of life, including the physiology of menstruation 
and a few generalities on the climacteric. 

It is brief and accurate, written in the precise dry 
wording of the German scientist and avoids carefully any 
controversial subjects. The question of sterility is briefly 
touched but not explained and although the necessity 
for birth control (from the eugenic point of view) is 
mentioned, the principles of its practice are left in the 
dark. “‘Nasty”’ subjects, such as venereal disease, abor- 
tion, etc., are carefully ignored. 

On the whole, this is a selective textbook for young 
girls from good families which relates the cold facts but 
deprives the reader of the magic of nature’s workings. 


“Obstetrical Practice.”” By ALFRED C. Beck, M.D., and 
ALEXANDER H. ROSENTHAL, M.D. Sixth edition. 
Pp. xiv+1066, with 947 illus., and 22 plates. 
Bailli¢re, Tindall & Cox, Ltd., London, 1955. 
Price 96s. 
Becx’s Obstetrical Practice is one of the standard 
transatlantic textbouks fo: undergraduates and practi- 
tioners. The sixth edition is the joint responsibility of 
Beck, who has now retired from active practice, and 
Rosenthal, one of his younger associates. The text has 
been extensively revised to bring it more into accord with 
modern theory and practice. However the revision is 
somewhat uneven, certain sections having apparently 
received more attention than others. The older references 
might have been more rigorously pruned and the newer 
ones perhaps more judiciously selected, while more 
meticulous proof-reading would have spared the reader 
such irritations as “‘spurius”, “‘pruritis” and ‘‘Thebald”’, 
to mention but a few of the mis-spellings. 

The actual text of the book is more difficult to fault, 
but the problem of postmaturity is not discussed; the 
term “ante-partum” haemorrhage is not employed nor 
is the clinical approach to a woman with bleeding in late 
pregnancy clearly set out. On the other hand, certain 
features of ““Beck” have always been notable, and in this 
as in previous editions the sections on the physiology of 


pregnancy and on intercurrent diseases stand out. The 
illustrations are simple but of high standard and the 
writing is facile. This textbook may not supplant any in 
common use in Britain, but students will nowhere else 
find a more easily understood or more clearly illustrated 
account of the various mechanisms of labour. 


**A Manual of Practical Obstetrics.”” By the late O’DoNEL 
Browne. Edited and largely re-written by J. G. 
GALLAGHER, M.D., M.A.O., F.R.C.P.1., M.R.C.0.G. 
Third Edition. Pp. 274, with 205 illus. John Wright 
& Sons, Bristol, 1956. Price 37s. 6d. 

THE object of this short textbook is to set out the current 

teaching of the Dublin School, especially that part which 

has been found of value at the National Maternity 

Hospital. The size of the book has been intentionally 

limited and the reader is referred to larger works on 

several points. The emphasis is on treatment, especially 
that which may safely be carried out in general practice. 

For the new edition much of the text has been re-written 

to bring it more fully up to date, and the importance 

of afibrinogenaemia, the value of soft-tissue radiography, 
and the use of anticoagulant drugs and the newer anti- 
biotics are all noted. 

Nevertheless an old-fashioned flavour lingers on, as 
in the advocacy of forceps application to the arrested 
breech and the permitting of the second stage in the 
primigravida to exceed 3 hours. The place for masterly 
inactivity in primary uterine inertia may be considered 
to be overemphasized and the role of Caesarean section 
minimized. The Irishwoman must be more phlegmatic 
than her English sister for she is expected to undergo 
evacuation of the uterus for incomplete abortion with- 
out anaesthesia, unless very nervous. The indications 
for symphysiotomy, an operation revived in 1942 at the 
National Maternity Hospital by Spain, are cogently 
presented; but the wisdom of adding this operation to 
Caesarean section for failed trial labour, so that future 
deliveries may take place vaginally, is debatable. 

The pedantic reader may be concerned by some 
terminological inexactitudes. “Fixed” and “engaged” 
are used synonymously; the head is said to be crowned 
when visible at the vulva; and the distinction between 
taking up of the cervical canal and dilatation of the os 
is not clearly made. 

The student may find the book useful for pre- 
examination revision, and later, as a practitioner, for 
consultation in time of difficulty, especially in regard to 
treatment. 
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218. Electron-Microscope Studies of the Epithelium of 
the Rabbit Fallopian Tube under Different Hormonal 
Influences. 

By U. Boreit, O. Nitsson, J. WersALL and A. 
WESTMAN. Acta obstet. gynec. scand., 35, 35-41. 1956. 
4 figs. 20 refs. . 

The appearances of the epithelial cells iining the 
Fallopian tubes of rabbits were studied by electron- 
microscopy under various hormonal influences. It was 
found that, whilst there were no cyclical changes in the 
ciliated cells, the secretory cells underwent characteristic 
changes during the different phases of the cycle. The most 
important changes during oestrus were the formation of 
finger-like protrusions bulging into the tubal lumen far 
beyond the free surfaces of the ciliated cells, and the 
appearance of granules, varying in size up to 1-5 yu in 
the cytoplasm. During pregnancy such granules were 
seen to lie free in the tubal lumen. 

[The photomicrographs which illustrate this short but 
instructive paper (at magnifications up to 20-00) are 
beautifully clear.] 

N. Alders 
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219. Uniformity of Secretory Endometrium. 

By R. W. Noyes. Obstet. Gynec., 7, 221-228. Mar. 
1956. 8 figs. 18 refs. 

The author studied the endometrium of 100 patients 
during the last 2 weeks of the menstrual cycle in order to 
determine the variation in response to progesterone. 
Endometrium was obtained by multiple biopsies, by 
multiple sections taken from hysterectomy specimens and 
by continuous strips from the specimens. 

Seventy-seven of the endometria sampled were highly 
uniform. In 18 the histological date varied by as much as 
3 days in extreme observations. In the remaining 5 there 
were high degrees of variability. However, in reviewing 
these 5 per cent it was apparent that the error in each 
case was caused by dating insufficient tissue, and that 
in no case was it possible to consider these differences 
in dating as evidence that true variability in endometrial 
response was present. The original biopsy came from 
basal parts of the endometrium, from the lower uterine 
segment, or from polyps. 

The author concludes that reports in the literature 
concerning mixed endometrium and irregular ripening 
give an erroneous idea as to the frequency of these con- 
ditions. Most of the apparent variability of endometrium 
is due to faulty sampling or interpretative errors in small, 
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traumatized or poorly prepared tissue. If an adequate 
specimen is studied, the remarkably high degree of 
uniformity of secretory endometrium permits an accurate 
assessment of hormone-time relationships from a small 


biopsy. 
J. G. Dumoulin 


220. Hazards of the Menstrual Cycle. 

By P. C. B. MACKINNON and I. L. MACKINNON. 
Brit. med. J., 1, 555. Mar. 10, 1956. 1 fig. 9 refs. 

The authors collected specimens of suprarenal glands 
and uteri from 47 women from successive post-mortem 
examinations in a London mortuary dealing with 
Coroners’ cases. The time of death was related to the 
menstrual cycle by means of endometrial histology, and 
deaths were allocated to the follicular phase, and early, 
middle and late luteal phases. 

It was found that only two deaths occurred in the 
follicular phase and deaths from suicide, accident and 
disease separately were more numerous in the middle 
than in the combined early and late parts of the luteal 
phase. 

Eileen Wilson 


PREGNANCY 


221. A Plea for Maternal Services in South Africa 
with Particular Reference to the Rural Areas. 

By J. C. Coetzee. S. Afr. med. J., 30, 323-325. Mar. 31, 
1956. 

“A baby saved at birth has a chance of living 60 years, 
but with its loss society is denied a potential citizen.” 

The author analyzes the extent of the problem in South 
Africa. In Europe 18-22 per cent of the population are 
employed in agriculture. In the U.S.A. it is considered 
that 84 per cent is sufficient. In South Africa about 
47 per cent of the population live on farms. It is a 
country of 2-9 million Whites, 1-2 million Coloured 
people and 9-5 million Natives. 

If the stillbirth rate of Great Britain could be reduced 
to that of Denmark, 6,000 lives would be saved annually. 
The comparative South African figures are not known. 
With economic insecurity, bad housing, overcrowding, 
squalor and ignorance the technical side of maternal 
health services functions with great difficulty. 

The author discusses the problem in America and 
Canada, and he is particularly impressed with Swedish 
health services. Sweden is a large country, sparsely 
populated and with transport difficulties not unlike South 
Africa. In the remote areas a network of cottage hospitals 
has been established. Since 1688 Sweden has had a 
system of state-aided care through provincial doctors. 
These doctors deal with matters of preventive medicine 
and maternity services. 

A possible scheme for South Africa is described. The 
country should be divided into large health regions, each 
based on a maternity centre, of which there should be 3 
grades—the primary centre, the divisional centre and the 
peripheral centre—as suggested by the Royal College of 
Obstetricians and Gynaecologists. The primary centre 
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would be the chief consultative centre, preferably attached 
to a university, with gynaecological and paediatric units, 
adequate antenatal beds, clinics and an emergency 
service including a flying squad. The divisional centres in 
the larger towns would be as well equipped as the 
primary, with specialist staff provided. The peripheral 
centres would be small units in the smaller towns and 
villages. There would be antenatal and postnatal clinics 
with selected general practitioners in charge. Specialist 
staff would be available from the nearest divisional 
centre. 

There should be efficient antenatal and intranatal 
care for every pregnant woman, with adequate accom- 
modation for all patients requiring institutional treat- 
ment. There should also be a well trained body of 
midwives for routine domiciliary obstetrics, general 
practitioner obstetricians with adequate experience, and 
specialists in the field of obstetrics. 

L. J. Abramowitz 


222. Physiotherapy in Pregnancy and the Puerperium. 
(Finalita della cinesiterapia in gravidanza et in puerperio 
nel quadro della preparazione psico-fisica al parto.) 

By A. Bocci and L. Davitti. Minerva ginec. Torino, 
8, 53-68. Jan. 31, 1956. 19 figs. 98 refs. 

This is an elaborate exposition of the physical pre- 
paration for delivery and of restorative physiotherapy 
after labour, including an excellent assessment of the 
psychological advantages to be expected by obtaining 
the intelligent co-operation of the women at all stages. 
Recent correspondence in the British Medical Journal, and 
elsewhere has shown that this is undoubtedly a somewhat 
controversial subject; it is however of definite value in 
individual cases. [Your reviewer used to surprise young 
pregnant women under his care by telling them that they 
were to be trained like athletes for the “great day” when 
they were to reach the top of their form, and the results 
of this indoctrination both in confidence and performance 
were almost always gratifying.] The elaborate scheme 
organized and directed by the professorial unit at Turin 
is carried out by specially trained physiotherapists. It 
comprises gymnastic exercises and massage suited to the 
attending women, together with illustrated talks intended 
to secure their intelligent co-operation and to implement 
a recovery programme which envisages a minimum 
period of hospitalization after labour as advocated by 
Haultain and others in this country. 

W. C. Spackman 


223. Potassium/Sodium Estimations in Blood and 
Tissues. A Contribution to the Problem of Trans- 
mineralization During Gestation. (Kalium-Natrium 
Untersuchungen in Blut und Gewebe, ein Beitrag zur 
Frage der Transmineralization in der Gestationsperiode.) 

By L. HEROLD. Arch. Gyndk., 187, 388-397. Mar. 1956. 
2 figs. 1 table. 34 refs. 

Sodium and potassium are antagonists with regard to 
their distribution in the organism. Potassium is mainly 
found intracellularly whereas sodium is chiefly an extra- 
cellular substance. Cellular damage leading to changes in 
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permeability of the cell membrane causes a disturbance 
of electrolyte distribution. The damaged tissues lose 
potassium and phosphoric acid, but accumulate sodium, 
chlorides and water. This alteration in electrolyte 
balance is called transmineralization. The author investi- 
gated the behaviour of potassium and sodium in uterine 
muscle cells, red blood corpuscles and in the blood serum 
during normal pregnancy, toxaemia and in non-pregnant 
control patients. 

In the 18 controls serum potassium values averaged 
20-5 mg. per cent (+0-88 per cent) and sodium values 
314-8 mg. per cent (+8-43 mg. per cent). Tissue analyses 
of uterine muscle showed a mean potassium value of 
305-5 mg. per cent (+11-63 mg. per cent) and sodium 
values of 161-8 mg. per cent (+8-88 mg. per cent). 
The potassium/sodium quotient calculated from these 
findings was 0-0653 in the serum and 1-885 in the 
smooth uterine muscle of non-pregnant women. 

In pregnancy, towards term, the corresponding values 
for serum potassium were 20-2 mg. per cent (+0-79 
mg. per cent) and for serum sodium 273-1 mg. per 
cent (+7-63 mg. per cent), mean potassium concen- 
tration in uterine muscle 238-6 mg. per cent (+9-34 
mg. per cent) and mean sodium concentration 206-3 
mg. per cent (+6-°78 mg. per cent). The potassium/ 
sodium quotient was 0-0725 in the serum and 1-157 
in the uterine muscle. The sodium loss in the serum and 
its increase in the muscle tissue was partly due to water 
absorption by the tissues and partly to a true ionic 
displacement within the cell. A similar electrolyte dis- 
placement also occurred in the red blood cells of preg- 
nant women. Potassium leaves the cell whereas sodium 
permeates into it. 

In 3 cases of toxaemia, the electrolyte displacement 
was more marked than in normal pregnant women, the 
potassium readings in muscle and red blood cells were 
even lower and the sodium values higher. 

E. Wachtel 


224. Urinary Excretion of Oestrogens During Preg- 
nancy, Lactation and the Re-establishment of Menstru- 
ation. 

By J. B. Brown. Lancet, 1, 704-709. May 19, 1956. 
4 figs. 1 table. 12 refs. . 

A study has been made of the daily urinary excretion 
of a woman from before the beginning of a normal 
pregnancy up to delivery and then during the puerperium, 
lactation and recommencement of menstruation. Less 
complete records from other pregnant women are also 
included. The urine was examined by a specific chemical 
method for separately estimating oestriol, oestrone and 
oestradiol-178. 

The oestrogen levels found during the menstrual cycle 
in which pregnancy occurred were very similar to those 
found during the preceding cycle up to the middle of the 
luteal phase, after which they continued to rise steadily 
instead of falling as they do before menstruation. At 
about 7 weeks after the last menstrual period the levels 
began to increase rapidly. A rapid decrease in the 
urinary oestrogen levels followed delivery and was 
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consistent with the sudden removal of the placental 
source. During lactation the levels were low and within 
the normal range found during the early part of the 
menstrual cycle. After lactation ceased the oestrogen 
levels began to increase slowly until the regular rise and 
fall found during the menstrual cycle was observed. 

H. H. Fouracre Barns 


225. Histologic Changes in the Uterine Cervix During 
Pregnancy and the Diagnosis of Carcinoma in situ. 

By J. Campos and S. Somer. Surg. Gynec. Obstet., 
102, 427-432. Apr. 1956. 7 figs. 11 refs. 

The purpose of this study is to discover the incidence 
of cervical epithelial changes in pregnancy, to compare 
these changes with carcinoma in situ and to attempt to 
evaluate the evolution of such changes. 

A histological study was made of cervical biopsies 
obtained from 200 pregnant women during labour or 
immediately after childbirth. Analysis of the material 
revealed that the cases could be classified into 4 groups: 


Group A 

The morphological changes were similar to carcinoma 
in situ and constituted atypical metaplasia of the cervix. 
These changes are illustrated and are described in detail. 
Eighteen cases, or 9 per cent, are included in this group. 


Group B 

The outstanding findings were hyperplasia of the basal 
cell layer and increase in size of the nuclei without the 
presence of atypical nuclei. Seventeen cases, or 8-5 per 
cent, are included in this group. 


Group C 

There was moderate hypertrophy of the endo-cervical 
epithelium and hyperplasia of the basal cell layer, but the 
hyperplastic zone did not exceed one-third of the thick- 


ness of the epithelial layer. Seventy-five cases, or 37-5 


per cent, are included in this group. 


Group D 
There were no characteristic epithelial changes. Ninety 
cases, or 45 per cent, are included in this group. 


All patients in Groups A and B and 15 individuals in 
Group C were re-examined 6 weeks after delivery and, 
where alterations persisted, a third series of biopsies was 
taken 4 to 6 weeks after the second examination. 

Hyperplasia of the ectocervical epithelium was 
frequent in Groups A, B and C and it is thought that 
pregnancy accentuates the appearances of this lesion. 

Hyperplasia of the basal layer was found in 63 per 
cent of cases. It is apparent that the presence of this 
lesion is related to pregnancy, for in patients examined 
6 weeks after delivery its incidence had declined to 
18-1 per cent. 

Loss of cellular stratification was found in 20 cases 
and was always associated with other epithelial changes, 
such as hyperplasia of the basal cell layer, nuclear hyper- 
chromatism and increase in the number and size of the 
nuclei. 
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Increase in the size of the nuclei was present in 29 
cases, nuclear hyperchromatism in 20 and atypical 
nuclei were found in 18 cases. All were completely 
absent 12 weeks after delivery and the changes are, 
therefore, considered to be transitory ones, dependent 
upon pregnancy. 

In 10 women (5 per cent) the alterations of the epi- 
thelial morphology were exactly similar to those of 
carcinoma in situ, but as these had completely dis- 
appeared at 6 and 12 weeks after pregnancy it is con- 
cluded that the changes were entirely due to pregnancy. 

The authors point out that while the changes which 
they describe can reasonably be ascribed to the effect 
of pregnancy, it is possible that genuine cases of carci- 
noma in situ appear during pregnancy. For this reason they 
recommend prolonged follow-up after delivery in all 
suspect cases. 

John P. Erskine 


226. Technique for Routine Pelvimetry with Use of a 
Single X-ray Film. 

By H. THoms and W. C. BILLinGs. J. Amer. med. Ass., 
160, 448-451. Feb. 11, 1956. 2 figs. 5 ifs. 

Every primigravid woman should have the benefits 
of a survey of the capacity of her bony pelvis. At the 
obstetric department of the Yale University the full 
routine procedure requires the use of two films, an inlet 
view and a lateral view to supplement the clinical 
examination. The bony pelvis in the pregnant woman is 
not a rigid unyielding structure, and complicated X-ray 
techniques of high accuracy are not essential as part of a 
routine examination. The authors outline a routine 
procedure which consists of certain manual techniques 
and the use of a single X-ray film. When this screening 
procedure suggests that the functional capacity of the 
pelvis is doubtful the full technique is employed. 

The single film is made according to the Thoms-Wilson 
technique and from this assessments of the inlet and 
midplane are made. The pelvic outlet is assessed by 
manual techniques, including the use of a graduated 
metal rod anchored to the examining finger for measuring 
the antero-posterior diameter. 

The pelves are divided into dolichopellic, mesatipellic 
and brachypellic types, and 5 “key” measurements are 
given as criteria of smallness. These are: (1) dolichopellic 
type inlet antero-posterior diameter less than 12-0 cm.; 
(2) mesatipellic type inlet antero-posterior diameter less 
than 11-0 cm.; (3) brachypellic type inlet antero- 
posterior diameter less than 10-5 cm.; (4) midplane: 
transverse (interspinous) diameter less than 10-0 cm.; 
(5) outlet: antero-posterior diameter less than 11-5 cm. 
When any one or more of these diameters is less than the 
measurements listed further X-ray study is desirable. 

D. W. James 


227. Hazards of Multiparity. (Le complicanze dell 
multiparita.) 

By G. ANGELI. Minerva ginec. Torino, 8, 25-30. 
Jan. 15, 1956. 10 tables. 49 refs. 

In spite of popular opinion to the contrary, multi- 
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parity carries an increased risk of certain complications 
in labour, although owing to the relaxation of the soft 
parts the duration of labour is shorter in uncomplicated 
cases. Bethel Solomons called particular attention to this 
in 1934, and many authorities since then have supported 
the view that the risks increase considerably especially 
in the higher parity groups. 

In a review of 4,550 deliveries in the University Clinic 
at Perugia [rather a small number on which to base 
conclusions] premature detachment of the placenta and 
placenta praevia showed a marked rise in all deliveries 
after the fifth (0-41 per cent for primiparae rising to 3-1 
per cent for VI-parae and above; and from 1-27 per 
cent to 4-34 per cent of VI and 6-25 per cent for VII- 
parae respectively). Inertia in labour however fell from 
7-84 per cent for primiparae to 0-76 per cent for VII- 
parae. As regards ‘presentations, whilst the incidence 
of face and breech presentations was about double in 
multiparae (especially “‘grandes’’) the incidence of brow 
and shoulder was greatly increased in the high parity 
groups: brow 0-06 per cent in primigravidae and 1-5 
per cent in the V and VI-para group; shoulder 0-48 per 
cent for primiparae rising suddenly to 12-5 and 13-3 
per cent in VIII and IX-parae. With regard to toxaemia 
different authorities appear to express widely differing 
opinions on the effect of multiparity. The author’s 
figures show the incidence of all varieties (but more 
especially of albuminuria and eclampsia) to be con- 
siderably higher for primigravidae than for multiparae. 
Abortion in its various clinical manifestations shows a 
sharp rise from the IV-para group upwards. Forceps 
delivery was needed in 22-5 per cent of primiparae but 
in only 1-14 per cent of VIII+ parae. Version was per- 
formed in 8-59 per cent of the latter as against 0-6 per 
cent of primiparae. [This latter figure appears very low.} 
For Caesarean section no special difference was noted. 

W. C. Spackman 


228. Pseudocyesis. (Embarazo imaginario.) 

By S. O. VALDANO. Obstet. Ginec. lat.-amer., 13, 
426-431. Oct. 1955. 17 refs. 

A case is reported of a woman aged 39 years, who 
attended a clinic at the Eva Peron Maternity Hospital, 
Cérdoba, stating that she was six months pregnant. 
Amenorrhoea had been present for a corresponding 
length of time, foetal movements were felt, the abdomen 
was enlarging and secretion was present in the breasts. 
The patient gave a history of six miscarriages and a 
Caesarean section: the last conception had been twelve 
years previously. Radiological examination now sup- 
ported the presumed presénce of a foetus. 

At 34 weeks gestation, the obstetrician became 
suspicious and on vaginal examination discovered that 
the uterus was not enlarged; a mass about the size of a 
mandarin orange was present however in the right 
adnexa. Re-examination of the skiagram revealed that 
gas in the bowel was so placed at the time of the exposure 
as to suggest the outline of a small foetus. Laparotomy 
was advised. 

The patient beseeched the obstetrician to feign a 
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Caesarean section to her husband and to allow her to 
adopt a baby, because since he knew she was pregnant, 
he had completely changed his mode of life from that 
of a gambler and a drunkard, to that of a kind, con- 
siderate husband. The patient feared an adverse report 
would again demoralize him. 

The author then discusses in considerable detail, the 
psychological aspects of pseudocyesis and the paths by 
which the pituitary gland influences changes in the body 
to suggest pregnancy. 

A final paragraph describes the medicolegal problems 
and the heavy penalties involved with such a case as the 
one described, according to Argentinian law. 

John F. Foulkes 


229. Epidemiology of Hyperemesis Gravidarum. 

By J. P. B. FirzGerap. Lancet, 1, 660-662. May 12, 
1956. 4 tables. | ref. 

The article deals with statistical investigation into 
admitted cases of hyperemesis gravidarum between the 
years 1938 to 1953. Of 674 patients admitted 453 showed 
the characteristic picture of hyperemesis gravidarum. 
Three hundred and five of these lived in Aberdeen and 
were studied separately to calculate the incidence of the 
condition in that City. From the figures presented it was 
concluded that the condition became less common and 
less severe between 1940 and 1948. The rate of termina- 
tion of pregnancy was also less during this period. It was 
found that booked patients required less treatment and 
less time in hospital than patients admitted as emergencies. 
It was found that hyperemesis tends to recur in sub- 
sequent pregnancies. It is pointed out that Dieckmann 
noted that hyperemesis was relatively rare in Germany 
in the 1914-18 war and it is tentatively suggested that 
the different psychosocial environment prevailing in the 
war years might be an important factor in the reduction 
in the incidence of the condition. 

H. H. Fouracre Barns 


230. Obesity with Pregnancy. 

By J. A. Perry. Obstet. Gynec., 7, 299-303. Mar. 
1956. 11 tables. 7 refs. 

For the purpose of this study patients were classified 
as obese if they weighed over 190 pounds, the incidence 
of obesity in pregnant patients being 6-14 per cent at 
Oneida Hospital, Louisville. The average age of the 400 
obese cases was 4 years older than the hospital average. 
Retention of some of the excess weight gained during 
repeated pregnancies was a major cause of obesity. 
There was a marked rise in the rate of toxaemia and 
essential hypertension in the obese group but not of 
ante-partum or post-partum haemorrhage. Prolonged 
labour was not more frequent and operative delivery 
was the same as in the control series. 

The number of premature babies in the obese group 
was small. Infants were larger than the average of all 
mothers, 1 out of 8 mothers having infants weighing 
10 pounds or more. 

J. G. Dumoulin 
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231. Exchange Resins in the Treatment of Pregnant 
Women with Oedema. (Les résines échangeuses d’ions 
dans le traitement des dysgravidies oedémateuses.) 

By M. Riviére, R. MAnHon, J. L. JAUBERT, P. LABADIE 
and M. ScHwartTz. Gynéc. Obstét., 54, 539-549. 1955. 
6 tables. 5 figs. 13 refs. 

Exchange resins constitute a purely symptomatic 
treatment of oedema and are without effect as far as the 
albuminuria and hypertension are concerned. Their 
action is mild but definite in so far as they bring about a 
loss of weight averaging 1+3 kg. in those patients already 
stabilized by bed rest and low sodium diet. 

They can be prescribed with other drugs in order to 
try and obtain the maximum salt and water depletion 
or they may be used alone in less serious cases in order 
to avoid a prolonged regime of low sodium diet. 

A loss of weight follows usually in the first three or 
four days. After that the effect is almost nil, and exchange 
resins then appear to be frustrated by a salt retaining 
factor. 

The authors conclude that it is useless to carry on 
their use for a long time as the average optimum effect 
occurs in about four or five days. The tolerance for these 
drugs is good; however, it is essential to watch the blood 
potassium and alkali reserve which can be altered in 
certain cases. Finally the study of these cases treated by 
exchange resins proves the existence of a salt retaining 
factor D. Maxwell 


232. Conquest of Eclampsia. 

By F. H. Fats. J. Amer. med. Ass., 160, 251-255. 
Jan. 28, 1956. 4 figs. 

The author’s review of the present situation with 
regard to eclampsia is based upon statistics from a cross 
section of the population admitted to three different 
types of hospital in Chicago. These are the Cook County 
Hospital where 80 per cent of the deliveries were in 
Negroes, the West Suburban Hospital which is a private 
obstetric service, and the Research and Educational 
Hospital which is a teaching hospital. The approximate 
total number of deliveries in the 20-year period under 
review was 164,532. 

The clinical picture of eclampsia is believed to be due 
to circulating toxins originating principally in the uterus 
as a result of alteration in the normal exchange of sub- 
stances between the foetus and the placenta and the 
maternal blood stream. Vascular accidents in the placenta 
are the best present explanation for the excess of toxins 
in the maternal blood. As a result of this concept a 
routine management was introduced with reduced protein 
e-d sodium chloride intake, magnesium sulphate by 
mouth and the usual rest and close observation of pro- 
gress. If this failed to control the symptoms hospitaliza- 
tion with more strict observation was added to the 
management. Failure to improve after 48 hours with 
active management in hospital requires termination of 
the pregnancy. Quinine and castor oil are used if cervical 
conditions are favourable, followed if necessary by 
rupture of the membranes and the insertion of a 4-ml. 
metreurynter, or Caesarean section. 
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By this management eclampsia has been gradually 
eliminated in these three hospitals over a period of 20 
years. The improvement is related to the increasing 
frequency with which toxaemia is recognized and the 
systematic attention which can be given even in the 
absence of further knowledge of the aetiology. 

[Some indication of the foetal loss would be very 
valuable in this large series. ] 

D. W. James 


233. Flicker Photometry and Toxemia of Pregnancy. 

By F. L. Pert and A. Oper. Amer. J. Obstet. Gynec., 
71, 107-112. Jan. 1956. 3 tables. 11 refs. 

Flicker photometry has been advocated as a method 
of recognizing preclinical pre-eclamptic toxaemia by 
determining the “flicker fusion threshold” (F.F.T.), 
that is, the point when the frequency of a flickering 
source of light becomes so rapid that it is no longer 
perceived as a flicker but as a steady light. Krasno and 
Ivy (Circulation, 1950, 1, 1267) postulated that certain 
organic vascular diseases are preceded by a chronic 
state of vasospasm which can be relieved by the sub- 
lingual administration of nitroglycerine, thereby . in- 
creasing the F.F.T. by improving retinal blood supply, 
and that toxaemia of pregnancy is also preceded by 
chronic vasospasm. The basis of the test is a significant 
change in the F.F.T. following sublingual nitroglycerine. 
If vasospasm is present nitroglycerine will cause vaso- 
dilatation and thus increase the retinal blood supply 
and raise the F.F.T.—a positive test. If there is no 
vasospasm the nitroglycerine will cause a passive hyper- 
aemia of the retina and decrease the F.F.T.—a negative 
test. 

In the present experiments only 10 per cent of 30 
patients with positive tests later developed pre-eclamptic 
toxaemia while 17-6 per cent of 34 patients with negative 
tests developed it. 

The authors therefore conclude that the test is not 
reliable, and further, they found no evidence that the 
test could distinguish chronic hypertensive disease (with 
or without superimposed toxaemia) from true pre- 
eclamptic toxaemia. 

F. J. Browne 


234. Further Observations on ABO _  Blood-group 
Frequencies and Toxaemia of Pregnancy. 

By A. M. Dickins, J. R. D. RIcHARDSON, L. A. PIKE 
and J. A. Fraser Roperts. Brit. med. J., 1, 776-777. 
Apr. 7, 1956. 3 refs. 

In a previous paper (Pike and Dickins, Brit. med. J., 
1954, 2, 321) a comparison was made of the frequencies 
of the ABO blood groups of toxaemic and non-toxaemic 
women in 3,651 consecutive deliveries. The toxaemic 
mothers showed a higher frequency of group O than the 
remainder, the difference being fairly highly significant. 
The authors have now re-scrutinized the original 
material, and as a result transferred 93 women from the 
toxaemic to the non-toxaemic group. The modified 
figures were described by Dickins (Proc. R. Soc. Med., 
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1955, 48, 140)—the significance of the difference was 
reduced, but still fairly significant. 

A second series of deliveries from May 1954 to 
December, 1955 has now been analyzed. This second 
series does not confirm the original result. The authors 
cannot explain the original result, but conclude that 
there is no acceptable evidence that toxaemic and non- 
toxaemic mothers differ in their ABO frequencies. 

Eileen Wilson 


235. ABO Blood Groups and Toxaemia of Pregnancy. 

By M. G. Pearson and G. D. Pinker. Brit. med. J., 
1, 777-778. Apr. 7, 1956. 6 refs. 

The investigation was carried out on 11,086 consecu- 
tive admissions to the maternity department of Hammer- 
smith Hospital between 1949 and 1954. The criteria for 
placing patients in the toxaemic group were the same as 
those chosen by Pike and Dickins (Brit. med. J., 1954, 2, 
321). There were 675 toxaemic patients. The authors 
found no significant difference in the blood group 
distribution in toxaemic and non-toxaemic patients. 

Eileen Wilson 


236. Diamox, a Carbonic Anhydrase Inhibitor, as an 
Oral Diuretic in Pregnancy. 

By J. R. AsHe, B. Carter, W. L. THomas and W. R. 
Kerr. Obstet. Gynec., 7, 242-248. Mar. 1956. 4 tables. 
19 refs. 

It has been postulated that in pregnancy toxaemia 
vasoconstriction is secondary to uterine ischaemia. 
Theoretically, the ischaemic uterus and/or placenta 
could produce humoral substances capable of producing 
generalized vasoconstriction. This leads to altered renal 
haemodynamics with afferent arteriolar constriction and 
decreased excretion of sodium. 

Diamox is a potent carbonic anhydrase inhibitor and 
diuretic, and is safely used in a dose of 250 mg. orally 
every day for 5 days, followed by 2 days of rest from the 
drug. This treatment was given to 100 pregnant patients. 
In 32 patients with mild pre-eclampsia there was a 
reversal of the disease and a dramatic disappearance of 
the toxaemia. In several the pre-eclampsia returned at a 
later date. A similar response was noted in 20 patients 
with excessive weight gain. Of the 100 patients given 
Diamox a good result was reported in 67, an average 
response in 24 and a poor one in 9. The foetal mortality 
was 3 per cent. 

J. G. Dumoulin 


237. Protoveratrine in the Treatment of Toxemia of 
Pregnancy. 

By P. J. Krupp, C. Pierce, C. Farris and A. Jacoss. 
Amer. J. Obstet. Gynec., 71, 247-254. Feb. 1956. 2 figs. 
4 tables. 12 refs. 

Since July, 1953 the authors have used protoveratrine 
(Puroverine, Sandoz), a pure crystalloid alkaloid of 
veratrum viride in the treatment of the characteristic 
vasospasm of toxaemia of pregnancy; 109 patients were 
studied of whom 100 had pre-eclampsia, 6 had eclampsia, 
and 13 had pre-eclampsia superimposed on essential 
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hypertension. No other medication was given except 
magnesium sulphate and no patient was included in 
whom the foetus was dead on admission. The following 
investigations were done routinely: urinalysis on 
admission and daily, blood type and haemoglobin 
determinations, blood urea, nitrogen, uric acid and 
serum protein levels, electrocardiograms, chest X-rays 
and fundoscopic examinations. Blood pressure, pulse and 
foetal heart tones were taken at intervals of one hour or 
less. All patients were put in bed immediately after 
admission on a salt-free high-protein diet, and fluid 
intake and output were recorded. Fluid intake was 
limited in the first few days to output plus insensible loss. 
Patients with mild pre-eclampsia were given only proto- 
veratine orally, 0-5 to 1 mg. every 2 to 4 hours till blood 
pressure fell to desired levels and then as indicated for 
maintenance. Patients with severe pre-eclampsia and 
eclampsia were also given this oral medication and in 
addition on admission received 0-1 to 0-5 mg. proto- 
veratrine intravenously in 1,000 cc. of 5 per cent dextrose 
in water at a rate of 30 drops a minute. If the blood 
pressure was not falling to a desired level within 30 
minutes the rate of infusion was increased. If within 
another 30 minutes the blood pressure was not respond- 
ing, 1 ampoule (0-1 mg.) was given slowly over a period 
of 2 minutes directly into the infusion tubing. This acute 
injection was repeated as often as necessary to maintain 
blood pressure at approximately 140 systolic and/or 
90 diastolic. When it was judged that delivery was 
indicated because of difficulty of control, persistent 
albuminuria, or increasing levels of blood urea and uric 
acid, induction was attempted whenever feasible. If at 
attempted induction (stripping membranes, amniotomy, 
and/or intravenous pitocin) the cervix was found to be 
long and uneffaced, Caesarean section under local or 
spinal anaesthesia was done. Anaesthesia for vaginal 
deliveries was pudendal block or ethylene oxygen 
mixture. 


Results 

Blood pressure. In the 100 cases of pre-eclampsia the 
blood pressure fell to normotensive or at least “‘thera- 
peutic” levels (fall in severe pre-eclampsia to a systolic 
pressure of 160 mm. Hg or lower and/or diastolic 
pressure to 100 mm. or lower) in all but 3 patients before 
delivery. In 19 the blood pressure fell to these levels in 
one hour, in 12 in 2 hours, in 8 in 4 hours, in 6 in 8 hours, 
in 43 in 24 hours, while in 9 it took more than 24 hours. 
In 2 patients the blood pressure responded but was not 
maintained at control levels and in one it was un- 
controllable. Intramuscular medication was not found to 
be effective. The most common toxic manifestation was 
vomiting, and bradycardia occurred in a few cases. 

Foetal mortality. There were 4 stillbirths and one 
neonatal death from prematurity—a foetal mortality of 
4-31 per cent. One of the stillbirths was due to a toxic 
abruptio placentae, and the other 3 to “causes not 
discernible”’. 

The authors conclude that “in spite of apparent 
control the disease may progress to foetal death hence 
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delivery is indicated in patients with unstable blood 
pressure, continuing albuminuria or increasing levels of 
blood urea, nitrogen or uric acid”. 

[This is a valuable study. It is disconcerting that, as the 
authors state, foetal death in utero may occur in spite of 
control of blood pressure. One wishes that they had 
correlated the foetal deaths with the amount of control 
of high blood pressure achieved and it should be noted 
that they apparently consider 160 systolic and 100 
diastolic a “therapeutic”, and therefore presumably safe 
level. In our opinion it is very unsafe as it indicates a 
potentially lethal degree of vasospasm.] 

F. J. Browne 


238. Hemodynamic Effects of Rauwolfia Alkaloid 
(Reserpine) in Human Pregnancy. Results of Intravenous 
Administration. 

By J. G. Moore, B. P. Sincu, D. HErzic and N. S. 
ASSALI. Amer. J. Obstet. Gynec., 71, 237-246. Feb. 1956. 
8 figs. 3 tables. 21 refs. 

Rauwolfia has been used for centuries in India in treat- 
ment of various central nervous disorders, but its hypo- 
tensive activity was not known till 1933, while the active 
alkaloid, reserpine, was not isolated till 1952. The present 
investigation was undertaken to determine the haemo- 
dynamic properties of intravenously administered 
reserpine in human pregnancy. 

The optimal hypotensive dose was found to be 5 to 10 
mg. The maximal effect occurred about 2 hours after 
injection and persisted in lesser degree for 12 hours. 
At the same time the patient became sleepy. With this 
exception, an advantage in toxaemia, there were few and 
mild side effects including nausea, heartburn, nasal 
congestion, dizziness, flushing and fleeting uterine con- 
tractions, the last accounting for its use in India as an 
ecbolic agent. 

The blood flow to the fingers and toes was increased 
and more so in fingers than toes and it is therefore con- 
cluded that the hypotensive action of reserpine is due to a 
decrease in peripheral resistance by action on centres in 
the hypothalamus, rather than by a blockade of auto- 
nomic vasoconstrictor tone as is the case with hexa- 
methonium. 

F. J. Browne 


239. A Critical Study of the Use of Certain Preparations 
Acting Both on the Central Nervous System and Ganglia 
in Cases of Hypertension in Late Pregnancy. (Etude 
critique de l’emploi de certains médicaments neuro et 
ganglioplégiques dans les hypertensions apparues ou 
aggravées en fin de grossesse.) 

By H. PiGeaup, F. CHARvet and S. NELKEN. Gynec. 
Obstét., 54, 585-593. 1955. 1 ref. 

The authors have attempted to assess the pharma- 
cological properties and the clinical value of a number 
of preparations capable of affecting hypertension. Some 
possess a specific action such as ganglion blockade. 
Others have a more widespread action on the higher 
centres and sometimes also on the heart and blood 
vessels. 
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Certain of these drugs have relatively little action as 
hypotensives, but show particularly interesting comple- 
mentary properties. These include apresoline which is a 
renal vasodilator, and serpasil which has sedative 
properties. 

However effective these drugs may be, they can only 
be supplementary to the classical regimes of isolation, 
bed rest, chloral, and gardenal. Nevertheless obstetricians 
have profited considerably from the new therapies; and 
the results have shown that they are effective in cases of 
toxaemia of pregnancy, and also in cases of chronic 
nephritis and essential hypertension aggravated by late 
pregnancy. 

These results are excellent for the mother but the 
results are unfortunately less good as far as the infant is 
concerned. In 26 cases of severe hypertension in late 
pregnancy the foetal and neonatal mortality approached 
40 per cent. Nevertheless the still high percentage is a 
real advance when compared to the figure of 55 per 
cent reported by Michelland in 1941. 

The authors consider that a number of newborn 
infants owe their lives to the new drugs which allow us 
to protect not only the mother but the child sufficiently 
long to allow delivery of a child of sufficient maturity 
to survive. 

D. Maxwell 


240. Outlook for the Foetus in Maternal Nephropathies 
and Toxaemias Treated Conservatively. (La prognosi 
fetale nella nefrite cronica con particolare reguardo al 
problema dell’aborto terapeutico.) 

By P. Baio and P. Toscut. Minerva ginec. Torino, 
8, 68-79. Jan. 31, 1956. 17 tables. 99 refs. 

Five hundred and forty-nine cases admitted in Bergamo 
between 1940 and 1954 for pre-eclamptic toxaemia, 
eclampsia and chronic hypertensive nephritis were 
delivered spontaneously or by intervention in labour at 
the following periods of pregnancy: abortions 9-47 per 
cent, in the seventh month 15-11 per cent, in the eighth 
month 20-41 per cent, ninth month 24-59 per cent, and 
at term 30-42 per cent; but owing to the adoption of a 
more conservative policy during the last period of 5 years 
the deliveries at term rose from 21-25 to 32-92 per cent. 
The number of live births (discharged in good condition) 
rose under this conservative policy from 68-52 per cent 


in 1940-44 to 80 per cent for 1950-54. This policy of less _ 


frequent intervention (including total avoidance of 
therapeutic abortion) resulted, as expected, in a slight 
increase in spontaneous abortions and an increased 
number of macerated foetuses, but in the last 5 years 
there was no maternal morbidity nor mortality. Inter- 
vention seems to have been limited to measures used in 
delivery and premature induction has not been employed 
except for the use of tents and Krause’s bougies in some 
cases of missed abortion (termed “internal abortion’) 
and retained dead foetus. The foetal weight was always 
well below the normal, more especially when the maternal 
illness began or existed from the mid-period of pregnancy, 
but the foetal length was up to normal and was held to be 
a reliable guide to maturity. It was also noted that in 
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these cases of toxaemic mothers the incidence of twin- 
ning was six times the normal. 
W. C. Spackman 


241. The Réle of Spermatozoa in Habitual Abortion. 

By C. A. Joéc. Fertil. Steril., 6, 459-464. Sept.—Oct. 
1955. 

This is a record of 114 cases of habitual abortion 
(more than 3 abortions per case) in which the sperma- 
tozoa of the husbands were examined, often repeatedly. 
Out of the 114 cases the ejaculated spermatozoa were 
normal in 68 men, whereas 46 cases showed pathological 
spermatozoa. Out of these 46 cases there were 26 men 
with a medium to heavy degree of hypospermia, that is 
with counts below 50,000,000 per ml., abnormal forms 
between 30 and 50 per cent, and a motilty of only 50 to 
60 per cent. Ten patients had counts of under 30,000,000 
and 4 patients had counts of under 5,000,000 per ml. 
In 6 men the pathological changes were so great that it is 
doubtful whether the sperm could possibly act as fer- 
tilizers, for the counts were less than a million. 

From these figures it would seem that in 68 cases the 
male partner was not the cause of the repeated abortions, 
and in 20 more of the cases the spermatozoa, despite 
their reduction in number, could not be inculpated. 
But there seems little doubt that in the group of cases in 
which the sperm showed marked pathological changes 
the successive abortions can be ascribed to the male 
partner, and this was confirmed by the fact that the 6 
wives of these men subsequently had normal pregnancies 
after the divorce or death of their first husbands. 

V. B. Green-Armytage 


242. Thyroid Function and Therapy in Reproductive 
Disturbances 


By A. C. Comninos. Obstet. Gynec., 7, 260-267. 
Mar. 1956. 3 tables. 32 refs. 

The purpose of this study is an attempt to evaluate 
the significance of thyroid dysfunction and the results of 
thyroid medication in the treatment of infertility, 
habitual abortion and dysfunctional uterine action. 
Thyroid activity in 208 patients was studied by deter- 
mination of protein-bound iodine, and cases with low 
readings (below 4-0 ug./100 cc.) were given thyroid 
whilst those with high readings (above 8-0 wg./100 cc.) 
received potassium iodide. 

One hundred and seven cases were infertile patients, 
88 of them nulliparous. Of the 29 with dysfunctional 
flow in this group, 6 (20-7 per cent) had thyroid impair- 
ment. Of the remaining 78 cases with various causes of 
infertility, 11 (14-1 per cent) showed thyroid disorder. 
In 39 patients given thyroid treatment, of which only 12 
had low P.B.I. levels, conception occurred in 9 (23-1 per 
cent). In 61 cases not given thyroid treatment there were 
22 pregnancies (36-1 per cent). Seven cases had potassium 
iodide therapy. The author concludes that thyroid 
hormone therapy in infertility is of no use where thyroid 
function is normal. 

The average number of abortions in the 57 cases of 
habitual abortion studied was 3-1. Twenty-four received 
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thyroid treatment, 7 becoming pregnant but only 4 
carrying to term. Again, there was no evidence to show 
that thyroid medication benefited aborters with normal 
thyroid function. 

There were 44 women who showed evidence of absent 
or infrequent ovulation. All received hormone therapy 
and 21 had thyroid in addition. Those receiving thyroid 
seemed to benefit more than the others. 

J. G. Dumoulin 


243. Afibrinogenaemia in Obstetrics. 

By T. B. FirzGerap and S. H. Jackson. Lancet, 1, 
412-414. Apr. 14, 1956. 8 refs. 

The authors record three cases of afibrinogenaemia 
in obstetric patients with the death of one patient. There 
was no clear evidence of fibrin emboli in the patient that 
died. In another patient it was estimated that 63 g. of 
fibrin was found in the blood evacuated from the uterus 
after delivery of the placenta. The authors conclude 
therefore that in some cases at least the fibrin is deposited 
in the uterus more or less completely. 

H. H. Fouracre Barns 


244. Effect of Pregnancy on the Course of Heart 
Disease 


By M. M. Miter and J. Metcatre. Circulation, 13, 
481-488. Apr. 1956. 12 refs. 

The authors were able to confirm the good immediate 
prognosis for patients with heart disease cared for at an 
antenatal clinic and they discussed the life and health of 
the patient after the dangers of pregnancy were passed. 

A series of 106 patients with heart disease was studied 
during their pregnancies and from 3 to 5 years after- 
wards. There were no maternal deaths during pregnancy 
or in the post-partum period. In the follow-up period 3 
patients died and the evidence indicated that they had 
severe heart disease and their pregnancies, which were 
terminated did not contribute directly to their death. 

Allowing for the fact that their first classification was 
made during pregnancy, 65 patients (61 per cent) were 
functionally unchanged according to the American 
Heart Association Classification; 27 patients (26 per 
cent) showed an improvement in their cardiac functional 
ability, in 5 this improvement was considered due to 
cardiac surgery; only 14 (12 per cent) showed pro- 
gression of heart disease in terms of functional classifi- 
cation. This follow-up they considered to be surprisingly 
good in regard to both survival and well-being. 

From this study the authors made further points. 
Indications for the interruption of pregnancy they con- 
sidered are becoming more limited with increasing 
knowledge and improved methods of therapy. Since the 
functional capacity of “‘cardiac” patients may be changed 
from class [V to class I by operation, sterilization does 
not automatically follow termination of pregnancy. 
They confirm the finding that a significant fraction of 
patients, between one-third and one-half in their series, 
are not aware that they have heart disease until they come 
to the antenatal clinic. Even when the patients knew 
about their heart weakness they were not following any 
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special routine of care and the authors state that they 
were impressed by the way education during pregnancy 
appeared in many to be followed by a more reasonable 
attitude towards their disability. They made a special 
point of ensuring that the patients were properly cared 
for after their pregnancies by a clinic or private doctor. 
D. J. MacRae 


245. Hypofibrinogenaemia in Obstetrics. 

By T. N. A. JerrcoaTe and J. S. Scott. J. Obstet. 
Gynaec., India, 6, 266-277. Mar. 1956. 2 figs. 24 refs. 

In this article, the present position of hypofibrino- 
genaemia in obstetrics is clearly and practically explained. 
The condition, although most commonly accompanying 
accidental ante-partum haemorrhage, has also been 
described in cases of intra-uterine foetal death, amniotic 
embolism, abortion, hydatid mole, and vulval haema- 
toma, as well as in several non-obstetric conditions. The 
common factor in all these conditions is deficiency in 
fibrinogen circulating in the blood. The reason for this is 
still a matter for speculation, and the authors explain 
the theories propounded by Schneider and by Weiner 
et al., Schneider’s view is that thromboplastic material 
liberated from the placental site or liquor amnii, causes 
a precipitation of fibrinogen as fibrin emboli in the 
capillary beds, thus depleting the amount of fibrinogen 
in the circulation. Weiner and his co-workers think that 
tissue injury may form a fibrinolysin which may either 
destroy or inactivate fibrinogen. 

The typical clinical picture is seen in concealed 
accidental haemorrhage, with shock often out of pro- 
portion to the blood loss, cyanosis, and bleeding from 
a reasonably well retracted uterus. The blood does not 
clot, coagulation failing to occur when the fibrinogen levei 
is between 0-07 g. and 0-1 g. per cent. As the source of 
the thromboplastin or fibrinolysin is the damaged 
placenta, the patient’s life is in jeopardy as long as the 
placenta is in the uterus. 

The authors bring forward evidence to suggest that the 
incidence of hypofibrinogenaemia has increased recently, 
and wonder to what extent it is a disease of our own 
making. In an analysis of 85,130 deliveries at 4 large 
teaching hospitals, 7 serious cases were found, in 6 of 
which transfusions of Dextran had been given, and it is 
shown that Dextran can exercise an adverse effect on the 


coagulation mechanism of the blood. 


It is important to recognize fibrinogen depletion before 
it reaches a dangerous level, and a practical method is 
given of fibrinogen assay in the labour wards. To 0-2 ml. 
of citrated blood in a small test tube is added 0-2 ml. of 
thrombin solution, freshly prepared by dissolving 50 
units of dried thrombin in 1-0 ml. of saline, both these 
being obtainable in ampoules. If the fibrinogen level is 
normal, clotting is evident within 5—10 seconds and the 
clot is firm and stable at 60 seconds. Thereafter it con- 
tracts with the extrusion of serum. Delay of the initial 
clotting beyond 15-20 seconds and liquefaction or 
disintegration of most of the clot at 60 seconds indicate 
that the fibrinogen level is considerably reduced while 
absence of clot formation during 60 seconds is evidence 
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of afibrinogenaemia. [The test is described in the 
advertisement of “Fibrindex’’ (Ortho Pharmaceutical).] 
In treatment, artificial rupture of the membranes 
should be done as an emergency procedure. The use of 
oxytocin is potentially harmful, and Caesarean section 
has its place provided coagulation failure is not present. 
The treatment of established afibrinogenaemia requires 
approximately 10 g. human fibrinogen given intra- 
venously. Alternatively, double strength dried plasma 
which has a high fibrinogen content, may be used. 
John McKiddie 


246. Stress Fracture of Ribs in q 

By D. Savace. Lancet, 1, 420-421. Apr. 14, 1956. 
30 refs. 

The author records three cases of stress fracture of ribs 
during pregnancy and tabulates thirteen other reported 
cases. It is suggested that stress fracture of the ribs should 
be considered when a patient in late pregnancy has 
pleural pain possibly initiated by coughing. 

H. H. Fouracre Barns 


247. General Pruritus in Pregnancy: Symptom of 
Liver Dysfunction. 

By H. ARFwepson. Obstet. Gynec., 7, 274-276. Mar. 
1956. 2 figs. 

Serum bilirubin levels were estimated in 100 pregnant 
women with generalized pruritus and 100 others used as 
controls. In 65 per cent the level was increased in the 
presence of pruritus compared with 6 per cent of the 
controls, suggesting some disturbance of liver function. 
Dietary measures (fat-poor, protein-rich, high calorie 
diet) and medication with antihistamine agents and 
calcium compounds often gave relief and controlled 
the disturbances of liver and biliary function. 

J. G. Dumoulin 


248. Use of Female Sex Hormone Therapy in Pregnant 
Diabetic Patients. 

By P. Wurre, L. Giirespre and L. SExTon. Amer. J. 
Obstet. Gynec., 71, 57-68. Jan. 1956. 5 figs. 10 tables. 
18 refs. 

The high foetal mortality in diabetes is not due to 
ketoacidosis for foetal death can occur in its absence. 
Neither is it due to poor chemical control or to hyper- 
glycaemia, for the average post-prandial blood sugar 
level of mothers of the infants who survived was 145 mg. 
and of those who died 156 mg. Studies of cortisone and 
related adrenocorticosteroids show no difference in 
diabetic and non-diabetic women whose pregnancies 
were normal or abnorma!. An imbalance of female sex 
hormones—low levels for serum oestrogen, low levels for 
progesterone as measured by pregnanediol secretion, 
and high levels for chorionic gonadotrophin—has been 
the common hormonal pattemn. This imbalance occurs in 
abnormal pregnancies in diabetic patients; it predicts or 
precedes the complications of pregnancy; it can be 
corrected by the administration of female sex hormones 
and such correction is followed by improved foetal 
survival, provided other details of management of 
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diabetic pregnancy are observed. The imbalance occurs 
more often and to a greater degree as the evidence of 
maternal vascular damage increases. Cases can be 
classified into 6 classes as follows (A) subclinical cases of 
diabetes (non-insulin users); (B) diabetes with onset after 
age 20, duration 0 to 9 years and no vascular disease; 
(C) onset between 10 and 19, duration 10-19 years and 
no vascular disease; (D) onset before age 10, duration 
over 20 years and vascular disease evidenced by calcifi- 
cation of leg arteries and retinopathy; (E) diabetes with 
calcified pelvic arteries; (F) diabetes with nephropathy 
(intercapillary glomerulosclerosis). In 278 patients 
treated without female sex hormones, the foetal survival 
rates in classes A to E were respectively 100, 67, 48, 32 
and 13 per cent. 

To determine whether or not an abnormal pattern of 
female sex hormones occurred in abnormal diabetic 
pregnancies three such groups were compared with cases 
in which the course was normal and the infants survived. 
These three groups were (1) patients who had premature 
spontaneous deliveries before the 34th week (18 cases); 
(2) those who had pre-eclampsia (24 cases); (3) those 
who had intra-uterine or neonatal deaths (44 cases). 
A median pregnanediol curve was plotted for each of 
these groups and compared with a standard normal 
curve. In group 1 pregnanediol excretion at 34 weeks 
was 32 mg. compared with the normal 60 mg. In groups 
2 and 3 the corresponding figures at 36 weeks were 60 
and 80. In contrast to these, the figures in 173 diabetics 
with a normal course and successful outcome were (again 
at 36 weeks) 66 and 80. That the imbalance of female 
sex hormones parallels the degree of vascular damage 
is shown by comparison of pregnanediol excretion in 
classes B, C and D in which it is 70, 63 and 57 mg. 
respectively. 

The treatment of diabetic pregnancies is discussed 
and it is emphasized that F.S.H. therapy plays but a 
small part. Also important are classification, chemical 
control, correction of oedema and hydramnios, early 
timing of delivery, and special care of the infant. Low 
sodium high protein diet, ammonium chloride and 
mercury compounds, and even transabdominal amni- 
otomy are employed. Patients with demonstrable vascular 
damage are delivered at the end of the 35th week, but in 
uncomplicated cases delivery is postponed till the 36th 
week. The infants being premature and often delivered 
by Caesarean section are prone to development of 
hyaline membrane with resorption atelectasis, and it is 
believed that diabetes also predisposes to that condition. 

Among 628 “treated” cases (treated with F.S.H.), the 
foetal survival rate was 89 per cent where pregnancy 
had lasted more than 28 weeks, while among 152 
“untreated” cases it was 68 per cent. These included 104 
cases that were abnormal and yet untreated in which the 
foetal survival rate was 54 per cent, and 48 “‘normal”’ 
cases, which presumably received no F.S.H., in which it 
was 96 per cent. 

The methods used in the British Medical Research 
Council programme are severely criticized. The very 
similar results obtained in cases treated by stilboestrol 
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and ethisterone (foetal survivals 70 per cent), and in 
those receiving a placebo (survivals 68 per cent), are 
attributed to oral instead of intramuscular administra- 
tion, the type and quantity of F.S.H. used and the lack 
of individual and constant care and attention. 

[This paper should be carefully studied in the original. 
Priscilla White has unquestionably made more im- 
portant contributions to our knowledge of the manage- 
ment of diabetic pregnancies than any other living 
worker. Yet it is not improbable that most readers after 
studying the tables and graphs in this paper will be of 
opinion that, while there can be no gainsaying the 
excellent results in so far as getting live babies is con- 
cerned, they are due more to intelligent and careful 
management than to hormone therapy. A difference of 
6 mg. daily in pregnanediol excretion (normal 80 mg.) 
between those patients who got live babies and those 
whose babies died seems a very slender basis on which 
to found the hormone theory. Besides, the daily injection 
intramuscularly throughout pregnancy of stilboestrol 
and proluton increasing from 25 mg. of each a day in 
early pregnancy to 200 mg. at the end seems to demand a 
spartan endurance from the patient, never to talk of the 
expense!] 

F. J. Browne 


249. Foetal Mortality in Pregnant Diabetics. 

By J. PepeRsoNn and E. BrANpstRuP. Lancet, 1, 607- 
610. May 5, 1956. 7 tables. 13 refs. 

The authors record their results of a clinical trial of 
strict control of the diabetes and conservative obstetrical 
management by a few doctors since January, 1946. 

The pregnant diabetic woman is admitted to hospital 
about 8 weeks before the expected date of delivery and 
remains there until delivery which is induced about 3 
weeks before term. The main feature of the programme 
is the control and treatment of the diabetic in hospital 
during the last months of pregnancy. The aim is to 
obtain the best chemical control of diabetes by giving a 
measured diet and plenty of insulin in order to keep the 
blood-sugar at the physiological level. To combat 
toxaemia, hydramnios and oedema, table salt is restricted. 
Pregnancy is usually terminated at the beginning of the 
38th week by drugs and/or rupture of the membranes. In 
about 20 per cent of the cases labour started spon- 
taneously. 

The pregnant diabetics attended the hospital at very 
different stages of pregnancy and hence the series is 
divided into long-term treated patients (seen at least 53 
days before calculated term) and short-term treated 
patients. 

In 1926-45, before the introduction of the strict treat- 
ment, the overall foetal mortality was 38 per cent. Since 
that time the mortality has decreased to 27 per cent from 
1946-52 (foetal mortality for long-term treated patients 
was 12 per cent and for short-term treated patients 36 
per cent), and to 15 per cent from 1953-55 (foetal 
mortality for long-term treated patients was 8 per cent 
and for short-term treated patients 27 per cent). This 
improvement in the mortality rate was mainly due to an 
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increasing proportion of long-term treated patients. 

The authors are convinced that the decrease in the 

total foetal mortality is due to the long-term treatment. 
H. H. Fouracre Barns 


250. Pheochromocytoma and Pregnancy: Report of a 
Case. < 

By H. W. RANNELS. Obstet. Gynec., 7, 335-340. Mar. 
1956. 14 refs. 

Pheochromocytoma may give one of 3 clinical 
pictures. In the first, the patient is healthy and symptom 
free until some minor trauma, such as delivery, causes 
unexpected collapse and death. With the second type 
there is a normal blood pressure except at the time of 
acute attacks when the suprarenal sympathetic syndrome 
becomes evident—blood pressure variations, tachy- 
cardia, vasoconstriction followed by vasodilatation, 
headache, nausea and vomiting, dyspnoea, and suffoca- 
tion. The third type simulates malignant hyper- 
tension. 

The author reports a case who became shocked 2 hours 
post-partum with hypertension and convulsions leading 
to death. 

J. G. Dumoulin 


251. Epilepsy and Pregnancy. 

By M. Sasin and H. Oxorn. Obstet. Gynec., 7, 175- 
179. Feb. 194. 8 tables. 7 refs. 

During the past 10 years there were 55 cases of preg- 
nancy asso "ted with idiopathic epilepsy at the Royal 
Victoria Hvcpital, Montreal. The majority had grand 
mal attacks. In 9 cases the epilepsy became worse, in 4 
less severe and in 14 there was no change. In the remain- 
ing 28 the available data was insufficient to judge. It was 
noted that the earlier in pregnancy the fits began, the 
more likely was the epilepsy to be worse than in the 
non-pregnant state. In 3 patients epilepsy occurred for the 
first time during a pregnancy. There was no case of 
status epilepticus. 

One cannot predict whether a case of epilepsy will 
become better or worse in pregnancy. A patient whose 
epilepsy was not aggravated in one pregnancy may 
become worse in a subsequent one and in the next be 
improved. Breast feeding does not aggravate epilepsy, 
and the occurrence of fits in the puerperium is unrelated 
to the mode of baby-feeding. A patient who is subject to 
fits should have someone in attendance when breast 
feeding. 

Patients with cortical instability may have epileptic 
seizures but this does not seem to predispose them to 
eclamptic fits. Direct inheritance of epilepsy is unusual, 
if it actually does occur. Sterilization of an epileptic on 
this basis alone is rarely warranted. 

J. G. Dumoulin 

252. Brachialgia Statica Dysesthetica in Pregnancy. 

By R. C. BENSON and V. T. INMAN. West. J. Surg. 
Obstet. Gynec., 64, 115-129. Mar. 1956. 7 figs. 28 refs. 

The authors, from the University of California, point 
out that at least 5 per cent of gravid women suffer 
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tingling and numbness of the hands, but that very little 
has been written about this condition. The discomfort 
occurs in the night or early morning from the 3rd or 4th 
month of pregnancy onwards. All the fingers are affected, 
those supplied by the ulnar nerve most of all, but the 
toes are never involved. Lifting heavy objects and the 
assumption of rigid postures provoke symptoms but 
they are relieved by “limbering up’. The condition is 
almost entirely sensory in its symptomatology ; there is no 
paralysis or gross change in the reflexes. The test most 
useful for eliciting the discomfort is traction on the arm 
raised 45 degrees laterally at the same time forcing the 
head to the opposite side; if this is maintained for several 
minutes the typical sensation is elicited. The disorder is 
caused by protracted stretch or pressure on the brachial 
plexus as the shoulder girdle droops, aggravated by the 
increasing weight of the breasts. There is no specific 
therapy but correct posture is important. Increased 
lumbar lordosis, drooping of the shoulders with forward 
jutting of the head aggravate the symptoms; raising the 
arms and holding them akimbo results in prompt 
improvement. Strapless brassieres are advised and 
internal rotation of the arms may give relief. During 
sleep the use of 3 pillows arranged in the form of an 
“A” (Reichert’s Pillows) may help. Mild analgesics 
should be used and thyroid, a low sodium diet and 
diuretics may help if fluid retention is a problem. Exercise 
and surgery are not effective. 
D. C. A. Bevis 


253. Vaginal Candidiasis During Pregnancy. Its 
Diagnosis with Nickerson’s Medium and Its Treatment 
with Gentersal and ORM-1. 

By D. G. Witson. West. J. Surg. Obstet. Gynec., 64, 
180-187. Apr. 1956. 2 figs. 21 refs. 

The bacteriological characteristics of the genus 
Candida and allied organisms are reviewed and the 
efficacy of Nickerson’s medium assessed. Swabs were 
taken from the posterior fornix of all patients attending 
the antenatal clinic at Temple University Hospital, 
Philadelphia, and inoculated on to Nickerson’s medium 
in a small phial; this was incubated at room temperature 
and the results read at the end of a week (a positive 
growth can be detected in 48 hours at room temperature 
or sooner if incubated at 27°-38° C.), Candida organisms 
show a dark brown to black coloration, other yeasts 
and fungi being lighter coloured and bacteria being 
inhibited. One thousand one hundred and seventy-eight 
patients were examined, 427 producing positive cultures. 
Only those patients who developed symptoms were 
treated, 64 in number. Thirty-six patients were treated 
with Gentersal cream (0-05 per cent gentian violet with 
an equal amount of alkyl dimethylbenzyl ammonium 
chloride in an emollient cream base) 5 ml. b.d. for 2 
weeks; 32 were benefited. Twenty-nine patients were 
given ORM-1! (which contains acetic acid and p- 
propenylphenylmethyl ether) 5 ml. b.d. for 2 weeks; 19 
were relieved and 7 had increased symptoms; the 
addition of local anaesthetic made no difference to the 
results. 
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The author concludes that Nickerson’s medium pro- 
vides a convenient method of diagnosis and that 
Gentersal cream is a good preparation for treatment. 

D. C. A. Bevis 


254. Placental Tumors: Hemangiomas, With Special 
Reference to an Associated Clinical Syndrome. 

By E. J. DeCosta, A. B. Gersizt, R. H. ANDRESEN 
and T. C. GALLANIS. Obstet. Gynec., 7, 249-259. Mar. 
1956. 1 table. 2 figs. 1 col. plate. 43 refs. 

The authors find 250 cases of haemangioma of the 
placenta recorded in the literature and report 5 cases. 
These tumours are benign. They may be single or multiple 
and vary in size from 2 mm. to 22 cm. Three types are 
described—vascular, cellular and degenerate. 

There is hydramnios in about one-third of the cases 
which tends to be associated with premature rupture of 
the membranes, premature labour, increased foetal loss 
and post-partum haemorrhage. 

Haemangiomas have occasionally been observed in 
the baby. 

J. G. Dumoulin 


255. Tubal Pregnancy: Some Observations on External 
Migration of the Ovum and Compensatory Hypertrophy 
of the Residual Ovary. 

By H. Speert, W. Nasu and A. L. KAPLAN. Obstet. 
Gynec., 7, 322-324. Mar. 1956. 1 table. 6 refs. 

The authors’ observations are based on the records 
of 335 cases of surgically treated tubal pregnancy. In 
110 cases the site of the corpus luteum was recorded. 
In 14 of these (12-7 per cent) the corpus luteum and 
tubal pregnancy were on opposite sides, indicating that 
transperitoneal migration of the ovum had occurred. 

In 158 patients in the series one ovary was removed 
with the affected tube. Visualization of the remaining 
ovary was possible in 16 of these who had a second 
laparotomy. It seemed from studying these cases that 
removal of a normal ovary did not commonly lead to 
abnormal enlargement or other pathological change in 
the residual gonad. 

J. G. Dumoulin 


LABOUR 


256. Water and Electrolyte Metabolism During Labour. 
(Le métabolisme de l'eau et des électrolytes pendant la 
période contemporaine de l’accouchement.) 

By M. Riviere, P. LaBapie and J. L. JAuBERT. Gynéc. 
Obstét., 54, 527-538. 1954. 8 tables. 10 figs. 8 refs. 

The authors have studied the water-electrolyte balance 
during pregnancy. At term there is a plethora of salt and 
water resulting in a collection of extra-cellular fluid and 
an increase in the volume of the blood plasma. 

There is an increase in chlorides, sodium, and blood 
proteins and a reduction of bicarbonates and potassium, 
also an increase in the alkalinity. 

The withdrawal of the foetus and placenta is accom- 
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panied by a large excretion of salt and water correspond- 
ing to an evacuation of the excess of plasma and 
interstitial salt and water. This phenomenon is indepen- 
dent of the mechanical evacuation of the uterus and is 
due to sudden suppression of one or several hormones 
which control retention of salt and water. 

There appear to be two factors at work during preg- 
nancy, the first calling for retention of salt and water in 
corresponding strength, the other demanding retention 
of more salt than water. In normal pregnancy both 
factors disappear rapidly after delivery, but in abnormal 
pregnancy the second factor continues its action in the 
puerperium particularly as regards retention of chloride 
and sodium. 

D. Maxwell 


257. Blood Clotting Studies in Parturient Women and 
the Newborn. 

By J. W. Fresu, J. H. FerGuson and J. H. Lewis. 
Obstet. Gynec., 7, 117-127. Feb. 1956. 4 tables. 4 figs. 
30 refs. 

Thirty-two apparently normal women and their new- 
born infants had their clotting and haemostatic 
mechanisms studied by the authors. Additional data was 
collected from 125 infants and most of their mothers. 
In the 24 hours before delivery most mothers received 
Synkavite (10 mg. intramuscularly). 

At the time of delivery pregnant women have blood 
which is normal with respect to most clotting factors but 
often with elevated values in the case of fibrinogen, 
prothrombin, and proconvertin. When additional 
pathological factors such as venous stasis, vascular 
injury and infection are present, thrombotic compli- 
cations may occur. 

The newborn infant, on the other hand, presents 
definite deficiencies of several clotting factors, notably 
plasma thromboplastin component (P.T.C.), prothrom- 
bin and proconvertin. There is sometimes evidence of 
reduced effectiveness of thrombin (in plasma) and of 
deficient clot retraction, but platelet functions are normal. 
Giving vitamin K to the mother has no significant effect 
on the subsequent cord blood values. 

J. G. Dumoulin 


258. Delivery and Its Complications in Adolescent 
Primiparae. 

By G. SELAND. Acta obstet. gynec. scand., 35, 57-69. 
1956. 8 figs. 19 refs. 

The clinical course of 397 pregnancies and deliveries 
occurring in women between the ages of 14 and 17 was 
compared with that of 1,402 women aged 23. The 
material of both groups came from various hospitals 
in Oslo. 

There was no difference between the 2 groups in the 
incidence of forceps delivery and Caesarean section, and 
of puerperal pyrexia. However, more premature deliveries 
(and consequently a higher neonatal mortality) occurred 
in the younger age group in which there was also a 
higher incidence of eclampsia, protracted labour and 
post-partum haemorrhage. 
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The author points out that these differences were “not 
on account of age but of social status”. 
N. Alders 


259. Intravenous Ergometrine Given in a Case of 
Undiagnosed Twins. ‘ 

By J. HENNIGAN. J. Irish med. Ass., 38, 151-152. May, 
1956. 13 refs. 

The administration of intravenous ergometrine with 
the crowning of the foetal head is now widely practised. 
In order to emphasize a hidden danger in this use of 
ergometrine the author reports a case where an un- 
diagnosed second twin was encountered. After a labour 
lasting 8 hours, the patient was delivered of a male 
infant and with the birth of the head she received 0-25 
mg. of ergometrine. As soon as the infant had been 
delivered the presence of an undiagnosed second baby 
was noticed. The patient at once complained of severe 
backache and the uterus went into a state of tonic con- 
traction and this lasted for 10 minutes. The foetal heart 
was very slow and difficult to hear. Vaginal examination 
showed the breech to be presenting. The membranes were 
artificially ruptured and a few minutes later the patient 
delivered spontaneously an infant weighing 4 pounds 
14 ounces. The second twin suffered from severe asphyxia 
but the response to treatment was good. Examination 
of the baby when muscle tone returned showed thai it 
had a complete right sided sciatic paralysis. Movement 
of this limb began after two or three days and when seen 
two months later no weakness could be detected. The 
mother suffered no ill effects and made quite a normal 
recovery. 

In view of this incident the author considers that 
ergometrine should seldom, if ever, be used in this way 
outside a maternity hospital. Expert anaesthetic and 
obstetric aid must be readily available to deal with 
difficulties which may ensue when this accident happens. 

J. K. Russell 


260. Breech Presentation: Study of 654 Cases. 

By J. E. Hatt, R. COUNSELMAN and J. BRooks. 
Obstet. Gynec., 7, 277-285. Mar. 1956. 1 fig. 16 tables. 
11 refs. 

In this study of 654 breech deliveries from Brooklyn 
Hospital half the cases were primigravidae. There was a 
high incidence of prematurity (23-8 per cent) and foetal 
malformation (8-4 per cent). Caesarean section was 
performed in 27 cases (4-1 per cent). 

The gross perinatal foetal loss of all infants weighing 
over 1,000 g. and delivered as breech presentation was 
9-9 per cent. Excluding congenital abnormalities, it was 
6-3 per cent. But the corrected figure for infants over 
2,500 g. was 1-5 per cent, mortality being high in the 
premature infants. Thus the perinatal loss in breech 
presentation of normal mature infants was very little 
greater than in cephalic presentation. 

Patients over 35 with breech presentation who show 
any deviation from normal should be delivered by 
Caesarean section. 

J. G. Dumoulin 
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261. Massive Blood Transfusion for Traumatic Post- 
partum Haemorrhage. 

By G. GorDON LENNON and G. H. Tovey. Brit. med. 
J., 1, 547-549. Mar. 10, 1956. 4 refs. 

A case is reported of post-partum haemorrhage which 
was given massive transfusion without response until 
intra-arterial transfusion and hysterectomy was per- 
formed. The patient, aged 31, and a 7-gravida, had had 
five full-term deliveries, the last being precipitate, and 
one miscarriage. Labour started spontaneously and was 
precipitate—the first stage lasting ten minutes and the 
second stage five minutes. There was then an immediate 
blood loss of 50 ounces. Ergometrine was given, 0-25 
mg. intravenously and 0-25 mg. intramuscularly. 
Thereafter continuous blood transfusion was given, but 
in spite of this the blood pressure remained almost 
unrecordable and vaginal bleeding continued. The uterus 
was explored five hours after delivery, and a left-sided 
cervical tear extending into the left fornix was sutured 
and the uterus packed. 

However, her condition continued to deteriorate, 
bleeding continued, and it was apparent abdominally that 
the uterus was displaced by a left broad ligament haema- 
toma. Intra-arterial transfusior was commenced—at 
first into the femoral artery, without much improvement. 
The abdomen was opened and total hysterectomy per- 
formed. As soon as the vessels were clamped and the 
haematoma evacuated intra-arterial transfusion was 
recommenced, this time into the left external iliac artery, 
which was in intense spasm. Two pints of blood were 
transfused in seven minutes under positive pressure of 
211 mm. Hg, and there was a dramatic improvement in 
the patient’s condition. After a further pint, intra- 
arterial transfusion was discontinued. Bleeding from 
the needle hole in the artery had to be controlled by 
clamping the vessel with gauze holding-forceps for a few 
minutes. The patient’s condition steadily improved and 
she made a good recovery with no subsequent renal or 
pituitary damage. 

The total volume of blood transfused was 34 pints— 
probably a record. The authors felt that the intra- 
arterial transfusion was life-saving here. They regret 
that the diagnosis of cervical tear and broad ligament 
haematoma was not made earlier. 

Eileen Wilson 


LACTATION 


262. The Incidence of Breast Feeding on Discharge 
from Hospital of European, Coloured, Bantu and Indian 
Infants. 

By E. J. Saber. S. Afr. med. J., 30, 339-344. Apr. 7, 
1956. 6 tables. 1 fig. 29 refs. 

The author has analyzed the incidence of breast feeding 
on discharge from hospital in 1,480 European, 326 
Coloured, 1,482 Bantu, and 197 Indian mothers. The 
time when milk first came into the mother’s breasts was 
studied in 103 Bantu and 61 Indian mothers. 

The average length of stay in hospital was 74 to 9 days. 
The incidence of breast feeding on discharge was: Bantu 
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98-6 per cent, Coloured 97-9 per cent, European 93-4 
per cent and Indian 71-1 per cent. The incidence of 
93-4 per cent among Europeans is very high in com- 
parison with the findings in America and Britain. Only 
2-8 per cent of European babies required supplementary 
feeds whereas this was necessary in 26-9 per cent of the 
Indian babies. Yet only 2-0 per cent of the Indian babies 
were completely bottle fed. 

Multiparae were more successful breast-feeders than 
primiparae, except in Coloured mothers where the 
difference was 0-2 per cent. Illegitimacy reduced the 
incidence of breast feeding in the Europeans, but not in 
the other groups. Increasing age in European mothers 
was inversely related to successful lactation. Elderly 
primiparae were the least successful. Very young Indian 
primiparae were the most successful in that community. 
The chief factors affecting breast feeding in the Indian 
mothers were thought to be their poor nutritional state, 
closely spaced births, and lack of privacy and embarrass- 
ment in the wards, the latter inhibiting the let-down 
reflex. Milk came into the breasts of the Bantu sooner 
than in the Indian mothers, and in both groups earlier in 
multiparae than in primiparae. With regard to the 
incidence of breast feeding, much depends on the 
attitude of the mothers, doctors, nurses and relatives, 
and the availability of artificial foods and the money to 
buy them. L. J. Abramowitz 


263. Puerperal Breast Abscess. I. Report of an Out- 
break at Philadelphia General Hospital. 

By A. J. SHERMAN. Obstet. Gynec., 7, 268-273. Mar. 
1956. 2 tables. 15 refs. 

During 1950-54 there were 19,612 deliveries at the 
Philadelphia General Hospital. Of these women, 161 
(0-82 per cent) developed puerperal breast abscess. In 
the first 2 years of the survey, its occurrence was sporadic, 
but the incidence doubled in the following year, and in 
1954-55 there was an outbreak of the condition. Of the 
42 cases associated with the outbreak, bacteriological 
cultures were obtained from 36 breast abscesses: 
coagulase-positive Staphylococcus aureus was isolated 
from 34, most of which showed resistance to penicillin. 

As Gibberd has pointed out, there are 2 types of 
mastitis. The one is due to infection through cracked 
nipples leading to acute mammary cellulitis. The other 
is the epidemic type in which the organism enters the 
ducts and glandular structure through the intact nipple 
giving rise to acute mammary adenitis. This was the 
epidemic type seen by the author, occurring later in 
the puerperium, more insidious in onset, less acute and 
less severe than the sporadic type. 

The author discusses methods of preventing and 
controlling outbreaks of staphylococcal infection in a 
maternity department. J. G. Dumoulin 


THE INFANT 


264. Diagnosis of Sex Before Birth. 
By C. J. Dewnurst. Lancet, 1, 471-472. Apr. 21, 1956. 
3 refs. 
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The author records his observations on the investi- 
gation of cells obtained from liquor amnii to determine 
the sex of the infant. The nuclei of epidermal cells and 
other tissues of females contain a mass of chromatin 
which is rarely observed in the nuclei of male cells. 
Characteristically this chromatin is roughly triangular 
with its apex towards the centre. Liquor amnii was 
obtained by artificial rupture of membranes for induction 
of labour or by paracentesis uteri or Caesarean section. 
Cells in this fluid were obtained by centrifuging and then 
suitably stained. From a series of cases investigated it 
was found that when females were subsequently born the 
female sex chromatin showed the typical arrangement in 
25-40 per cent of nuclei suitable for study, whereas in 
cases in which males were subsequently born less than 
5 per cent showed the typical arrangement. Prediction 
of the sex of the unborn infant was then carried out in 20 
patients just prior to delivery. In 18, the sex of the foetus 
was predicted correctly but in 2 cases suitable nuclei 
were too few to permit any forecast. 

To determine the practicability of using this method 
during pregnancy 20 other patients were selected for 
paracentesis uteri between the 32nd and 36th week of 
pregnancy. Only 13 suitable samples were obtained but 
the sex of the foetus was predicted correctly in all these 
cases. This procedure involves a small risk to the foetus 
—one patient having premature labour at the 36th week 
following the paracentesis. 

H. H. Fouracre Barns 


265. Oxygen Saturation Determinations of the New- 
born in Vaginal Delivery and Caesarean Section. 

By T. L. MontGomery, R. T. BRANDFAss and H. E. 
First. Amer. J. Obstet. Gynec., 71, 1-8. Jan. 1956. 
5 figs. 4 tables. 13 refs. 

It is generally accepted that babies born by Caesarean 
section do not do as well as those born by vaginal 
delivery. It seems as if the respiratory mechanism of the 
former is not properly sensitized and the infant often 
dies with atelectasis and asphyxial membrane. The 
authors conjectured that a study of foetal oxygen 
saturation values after both types of delivery might show 
significant differences. 

Specimens of blood were collected at 15 to 20 minutes 
(as soon as cord pulsation ceased), at F hour and at 3 
hours after delivery and analyzed for oxygen content. 
It was found that the Caesarean section infants had a 
significantly lower saturation at both 15 minutes and at 
3 hours. 

F. J. Browne 


266. The Effects of Maternal Narcotic Addiction on 
the Newborn. 

By M. J. Gooprrienp, I. A. SHeyY and M. D. KLEIN. 
Amer. J. Obstet. Gynec., 71, 29-36. Jan. 1956. 1 table. 
24 refs. 

This is an account of 10 cases of heroin addiction in 
pregnancy with special reference to the effect on the 
newborn infant, and a review of the literature. 

If the mother continues the use of heroin, which is 
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usually taken by venous injection, until term, the infant 
is apt to show withdrawal symptoms—irritability, 
tremors of the limbs, and a continuous shrill cry, which 
develop | to 3 days after birth. It is interesting that some 
of the mothers had hepatitis which was believed to be 
due to their use of contaminated needles. 

F. J. Browne 


267. Thrush Napkin Rashes. 

By J. P. Bounp. Brit. med. J., 1, 782-784 Apr. 7, 
1956. 5 refs. 

The author, from the Children’s Department, Uni- 
versity College Hospital, London, has set oui to show 
that thrush infection of the napkin area is a common 
condition in young babies. During a 12-months period 
he diagnosed thrush napkin rash in 47 cases. Yeasts were 
isolated from 42 of these. On the other hand, no yeasts 
were grown from 28 babies with other types of napkin 
rash, or from 15 healthy babies. In approximately one- 
half of infants with oral thrush, candida was grown from 
the perianal skin, although no lesions were present. Of 
the 42 cases of thrush napkin rash, only 12 had oral 
thrush. 

The sites affected were the buttocks and inner thighs; 
less frequently the perianal region. In a quarter of the 
cases, the genitalia were affected. The author stresses 
that infection of the thighs, genitalia or lower abdomen 
may occur without buttock involvement. 

Lesions consist of small dull red areas which sub- 
sequently coalesce, and desquamate with formation of 
small flat superficial vesicles. The rash may be confused 
with seborrhoeic dermatitis, but the two lesions often 
coexist. 

The most suitable treatment was found to be applica- 
tion of 0-1 per cent aqueous solution of merthiolate, 
followed by application of titanium dioxide paste as a 
protective covering. 

In discussing the aetiology, the author feels that 
handling by a mother suffering from vaginal thrush is 
the commonest source. Maternal infection was dis- 
covered in 27 per cent of cases of thrush napkin rash, 
but only in 6 per cent of healthy infants. Antibiotic 
therapy was not thought to play any important part in 
the aetiology. 

Eileen Wilson 


268. Failure to Prevent Congenital Syphilis. 

By S. M. Latrp. Brit. med. J., 1, 768-772. Apr. 7, 
1956. 2 refs. 

The author estimates that antenatal Wassermann tests 
are only carried out in a very small proportion of mothers 
supervised by general practitioners. He has made a study 
of the position in the area served by the Manchester 
Regional Hospital Board, with a population of 4,398,306. 
During the period 1950—54 inclusive, returns from the 
22 V.D. clinics in this area included 75 cases of syphilis 
in infants under 1 year of age. In the period 1951-54, 
inclusive, congenital syphilis was diagnosed in a further 
58 children aged 1 to 5 years. 

Among the 75 cases occurring under 1 year of age, 23 
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mothers had either had no Wassermann test in preg- 
nancy, or information was lacking on this point. The 
relative figure for the 58 children aged 1-5 years was 
52. Failure to prevent congenital syphilis arose most 
commonly from failure of the expectant mother to seek 
antenatal care, or failure of the general practitioner to 
include a blood test in his antenatal supervision. 

Infection was discovered in the 75 cases missed in the 
antenatal period as follows: the child developed clinical 
signs of syphilis in 38 cases; the mothers had an ante- 
natal blood test in subsequent pregnancy in 17 cases; 
14 cases were discovered as family contacts; the mother 
had a blood test after admission in labour in 6 cases. 
The presenting clinical signs in the infants were rash, 
snuffles, condylomata, enlarged spleen and interstitial 
keratitis. 

Of the 75 mothers who had no antenatal blood test, 
in 15 cases the diagnosis could have been made or 
strongly suspected if a fuller case history had been taken. 
In fact, probably 13 of these 15 mothers knew they had 
syphilis. 

There were 34 cases of congenital syphilis where the 
mother had had an antenatal blood test. In only 6 cases 
was the test negative. In the others, treatment was either 
refused, begun too late, or the mother defaulted. The 
false-negative blood tests may be due in some cases to 
infection not occurring until late in pregnancy. Occasion- 
ally a syphilitic woman may become seronegative with- 
out treatment or with inadequate treatment but still 
infect the foetus. Failure or delay in taking action on 
positive reports may occur in many clinics. The author 
condemns the unnecessary delay involved in having a 
second specimen tested before referring the patient to 
the venereologist. 

Eileen Wilson 


269. Congenital Intussusception Complicated by 
Meconium Peritonitis: Report of a Case. 

By T. K. SHNITKA and R. W. SHERBANIUK. Obstet. 
Gynec., 7, 293-298. Mar. 1956. 4 figs. 14 refs. 

The authors report a case of an infant who died 3 
minutes after tirth. At post-mortem, an intussusception 
of the ileum was found with a perforation on its anterior 
surface. The peritoneal cavity showed adhesions and 
contained 200 ml. of yellow-brown cloudy fluid. This 
meconium peritonitis was the result of the intestinal 
perforation which was considered to have occurred about 
a week previously. 

It is of interest that the mother presented with 
hydramnios although the authors consider the association 
of this and the peritonitis to be fortuitous. 

J. G. Dumoulin 


270. A Case of Foetus Papyraceus. 

By E. M. SouTHERN. Brit. med. J., 1, 556. Mar. 10, 
1956. 2 figs. 2 refs. 

The case presented is of unusual interest in that an 
approximate time could be fixed for the intra-uterine 
death of the foetus. 

The mother, a primigravida of 35, was referred to the 
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antenatal clinic at the thirty-second week, with a diagnosis 
of twin pregnancy. This was confirmed radiologically, 
the twins apparently normal and of equal size and 
maturity. Two distinct foetal hearts were heard. 

At the 34th week two heads were still easily palpated 
and two foetal hearts heard. At the 36th week only the 
presenting head could be felt, and there was moderate 
hydramnios. At the 39th week the patient was admitted 
in early labour. The presenting head was above the brim, 
and only one heart was heard. Radiology showed a well- 
formed foetus and a small compressed foetal skeleton 
in the right upper quadrant of the uterus. 

As the head did not engage, a Caesarean section was 
performed. The first child was living, well nourished, 
and weighed 7 pounds 2 ounces. The foetus papyraceus 
was 12 inches long and weighed 14} ounces. A uniovular 
placenta showed infarction of one-third of the surface, 
and there was a velamentous insertion of the cord. 

This complication has apparently been present in 40 
per cent of recorded cases, and is a possible cause of the 
intra-uterine death. Foetal death in this case must have 
occurred between the 34th and 36th week of pregnancy. 

Eileen Wilson 


271. Case of 
Monster. 

By T. W. Roppie. Brit. med. J., 1, 552-556. Mar. 10, 
1956. 3 figs. 7 refs. 

The author, from the University of Malaya, Singapore, 
reports a case of uniumbilical-dibrachi-dicephalic 
monster. The mother was a healthy woman of 44, and 
this was her third pregnancy, the other two children 
being normal. She had no antenatal care. 

She was admitted at the 38th week of pregnancy in 
labour, having had a small painless haemorrhage two 
days before. A breech was presenting, a foetal heart 
heard, and some hydramnios was present. After four 
hours spontaneous delivery of flexed legs occurred, but 
advance then ceased. The lifting forward of the body on 
vaginal examination enabled the posterior head to enter 
the pelvis and be expelled, and the anterior head then 
followed without difficulty. The third stage was un- 
eventful and the placenta was normal. 

The monster was stillborn and weighed 4 pounds 8 
ounces. The body was of a female, with well-shaped 
heads and necks set on a single pair of broad shoulders. 
An X-ray showed two well differentiated vertebral 
columns which continued down to the sacra, a small 
mutual rib joining each two vertebrae. 

Each trachea connected with two sets of lungs. There 
were two hearts—the left one normal. The right heart was 
bilocular, smaller and from the auricular aspect a poorly 
defined aorta arose, and a pulmonary artery directed to 
the right set of lungs. The left aorta was apparently 
normal. The right oesophagus ended blindly. The left 
passed into a normal stomach and the intestines were 
normal. The liver was large; there was only one gall 
bladder, two kidneys and adrenals, and one spleen. The 
pelvic organs were normal. 


Uniumbilical-Dibrachi-Diencephalic 


Eileen Wilson 
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272. Neonatal Deaths: a Five-year Survey. 

By H. E. Scumitz, C. J. Smiru and D. V. FoLey. 
Obstet. Gynec., 7, 189-195. Feb. 1956. 7 tables. 15 refs. 

The authors present a statistical review of neonatal 
deaths over a 5-year period to the end of 1953 from 
Lewis Memorial Maternity Hospital, Chicago. There 
were 160 such deaths, a rate of 17-83 per 1,000 deliveries. 
Fifty-eight of the deaths were under 1,000 g. in weight 
and there were 9 monstrosities: the corrected rate was 
therefore 10-48 per 1,000 deliveries. 

Prematurity was the cause of 61 per cent of deaths 
and was the major factor in neonatal deaths. Prognosis 
was directly proportional to the weight of the infant. 
The authors emphasize the importance of managing 
premature labours correctly. Sedation was limited to a 
minimum, and all deliveries were conducted under 
saddle-block or pudendal block anaesthesia with outlet 
forceps and wide episiotomies. After clearance of the 
airway the infant was placed in an incubator with 
oxygen running. Vitamin K was not administered 
routinely. 

In Caesarean section the neonatal mortality rate was 
44 times greater than all deliveries, and almost 7 times 
greater than the spontaneous deliveries. Caesarean 
section should rarely be done in the primary interest of 
the foetus. 

There was a definite increase in mortality associated 
with breech presentation. There were 14 deaths in 276 
deliveries. In complicated breech delivery the foetal 
mortality, including stillbirths, was 18 per cent. In 99 
mid-forceps deliveries there were 5 neonatal deaths. 
Both the conditions which necessitated version with 
extractions and the operative procedure itself produced 
the highest neonatal-mortality rate of any form of 
delivery. 

Pre-eclampsia increased mortality only slightly. Pro- 
longed labours were associated with 34 times greater 
mortality. 

Other causes of increased mortality were diabetes, 
multiple births, ante-partum haemorrhage, and elderly 
primigravidae. 

The corrected mortality of the term infants showed 
that 84 per cent were due to birth injuries or anoxia. 

_J. G. Dumoulin 


OBSTETRIC OPERATIONS 


273. A Two Per Cent Cesarean Section Rate—Is This 
Justifiable? 

By J. G. Moore. West. J. Surg. Obstet. Gynec., 64, 
171-174. Apr. 1956. 10 refs. 

The results are reviewed of cases admitted to the Los 
Angeles County Harbor General Hospital over the past 
3 years. Five thousand and eighty-eight patients were 
delivered, 104 by Caesarean section, with a total peri- 
natal death rate of 4-4 per cent. The corrected rate 
becomes 2-7 per cent if infants weighing less than 1 kg. 
and those with abnormalities incompatible with life are 
eliminated from the results. Review of the cases shows that 
22 might have been preventable deaths and that 16 might 
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have been saved if Caesarean section had been carried 
out earlier in labour, this would have altered the section 
rate by 0-32 per cent and lowered the mortality rate 
by 0-25 per cent. The author concludes that his low 
section rate is justifiable. 

D. C. A. Bevis 


274. Effect of Duration of Anaesthesia on Apnoea 
Neonatorum After Caesarean Section. 

By J. Ozinsky and G. G. Harrison. Brit. med. J., 
1, 725-726. Mar. 31. 1956. 9 refs. 

Many authorities have emphasized the importance of 
delivering the child as soon as possible after the induction 
of anaesthesia for Caesarean section in order that 
minimal amounts of anaesthetic agents should pass to 
the foetus, but the clinical experience of the authors of 
this paper gave them the impression that unseemly 
haste was not justified. They therefore studied 102 
infants, the preduct of 100 successive Caesarean sections. 
Premedication with atropine gr. 1/100 (0-65 mg.) was 
given in each case. Anaesthesia was induced with nitrous 
oxide, oxygen and ether in 81 cases, with cyclopropane 
in | case, with chloroform in 1 case and with thiopentone 
sodium in 17 cases. Thirty-five cases were also given 
gallamine triethiodide. Anaesthesia was maintained with 
nitrous oxide, oxygen and ether. The times from in- 
duction of anaesthesia to delivery and from delivery until 
the establishment of regular respiration were recorded. 
All the babies were alive at the time of induction. Four 
were stillborn (1 placenta praevia; 1 foetal distress; 
1 “failed forceps”; 1 prolapsed cord). 

The authors appreciate that this is too small a series 
on which to base dogmatic statements but their work 
showed that with duration of anaesthesia between five 
and thirty minutes there was no correlation between 
duration of anaesthesia and delay in onset of respiration. 
They go on to point out that if the level of anaesthesia 
be kept light, then the danger to the infant from the point 
of view of depression of respiration will be kept at a 
minimum. R. W. Grayburn 


275. Anaesthesia for Operative Obstetrics. 

By D. J. CoLeMaNn and B. L. Day. Lancet, 1, 708-709. 
May 19, 1956. 1 table. 15 refs. 

The main cause of maternal mortality resulting from 
general anaesthesia for obstetric surgery is regurgitation 
of gastric contents with subsequent aspiration. In 
addition to the mortality there is maternal morbidity 
and possible foetal mortality to be taken into account. 
From the anaesthetist’s point of view it is wise to suppose 
that the stomach of a woman in labour is never empty. 
To prevent the complication of vomiting and the in- 
halation of the vomit, it is essential that the airway be 
completely under the control of the anaesthetist and to 
ensure this a cuffed endotracheal tube must be used. 

The authors record their experiences using this type 
of endotracheal tube in obstetric patients and conclude 
that it should be used in all cases when general 
anaesthesia is required for obstetric surgery. 

H. H. Fouracre Barns 
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REVIEW OF CURRENT LITERATURE 
GYNAECOLOGY 


276. Gynecological Disorders Found in Routine 
Diagnostic Surveys. 

By R. H. FaGAn. West. J. Surg. Obstet. Gynec., 64, 
138-145. Mar. 1954. 

The results of a study of 200 consecutive patients who 
desired diagnostic surveys are presented. Ninety-three 
patients had some gynaecological disorder; one patient 
had an invasive carcinoma of the cervix, 51 had a vaginitis, 
9 had asymptomatic myomas, 13 had a rectocele and 12 
a cystocele. The author concludes that routine examina- 
tions are to be encouraged. 

D. C. A. Bevis 


277. Ultrasonic Therapy in Vaginal Conditions. (Ultra- 
suonoterapia endovaginale con emittente fissa.) 

By M. BaccaGLiIni and M. CHiIozzoLini. Minerva 
ginec. Torino, 7, 808-815. Dec. 15, 1955. 9 plates. 9 
tables. 

This method of treatment has proved useful for non- 
specific proctitis. It has been tried by intravaginal 
application for treating such conditions as dystrophic 
and trichomonal vaginitis, pruritus and vaginismus. 
Good results are claimed and seem to be supported by 
the plates. 

[As almost equally good results are claimed in cases of 
amenorrhoea, hypomenorrhoea and urinary incontinence, 
one might be justified in accepting the idea with caution 
if not with scepticism. ] 

W. C. Spackman 


278. Sex Reversal in Pseudohermaphroditism. 

By R. H. GREENBLATT. Amer. J. Obstet. Gynec., 70, 
1165-1180. Dec. 1955. 18 figs. 2 charts. 25 refs. 

In order to illustrate certain points in diagnosis and 
management the author gives details with commentary 
of 4 cases of female pseudohermaphroditism selected 
from 25 pseudohermaphrodites studied at the Medical 
College of Georgia. 

Most female pseudohermaphrodites are due to con- 
genital adrenocortical hyperplasia, and only a few of 
genetic origin have been reported. Infants who at birth 
present evidence of poor sex differentiation should not 
be immediately labelled male or female from the appear- 
ance of the external genital organs alone, or given a 
permanent Christian name until studies at puberty or 
earlier are performed to clarify the sexual status. These 
studies include biochemical and hormonal investigations, 
chromosome sex skin tests, vaginal smears, psychiatric 
study, and possibly laparotomy to determine the nature 
of the sex glands. Treatment should aim at helping the 
patient to develop the sex to which he or she is inclined. 
When the abnormality is due to congenital adrenal 
hyperplasia cortisone should be given in doses sufficient 
to lower the 17-ketosteroids without inducing a Cushing’s 
syndrome appearance, osteoporosis, or other complica- 
tion. A proper dietary regime is also important. This 
includes a high protein, low carbohydrate, low fat and 
low salt diet. The addition of potassium chloride, 5 
grains, 2 or 3 times daily, is advisable to avoid electrolyte 
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imbalance. This treatment started in infancy helps to 
bring about sex reversal, progressive feminization and 
normal height growth. Even if started in a young adult 
it may cause considerable improvement—enlargement of 
breasts, lessening of hypertrichosis, and appearance of a 
normal vaginal smear, and even of menstruation. 

The male pseudohermaphrodite (these are always of 
genetic origin), if seen in early childhood, may be given 
a trial of chorionic gonadotrophins in the hope of 
inducing descent of the testes. Those who respond may 
be managed with a view to salvaging them according to 
their gonadal sex. Those who do not respond, and those 
seen at a later age and showing feminine inclinations, 
or being brought up as females, should be treated by 
surgical and hormonal methods in order to transform 
them in the female direction. 

F. J. Browne 


FUNCTIONAL DISORDERS 


279. Chiari-Frommel Syndrome. 

By R. B. GreenBLATT, N. CARMONA and W. S. 
HAGLER. Obstet. Gynec., 7, 165-170. Feb. 1956. 20 refs. 

The Chiari-Frommel syndrome is characterized by 
amenorrhoea, lactation and puerperal utero-ovarian 
atrophy in otherwise normal pest-partum women. The 
authors describe 2 cases. Both also had headaches and 
increased tiredness. In each case studies showed im- 
balance in pituitary activity possibly due to a chromo- 
phobe adenoma that permits the production of an 
excessive amount of prolactin. 

Although large doses of cyclic oestrogen-progesterone 
therapy yield some improvement, no completely satis- 
factory mode of therapy has been found. The authors 
tried using hydrocortisone but it proved of no value. 

J. G. Dumoulin 


280. Psychosocial Influences in Functional Uterine 
Bleeding. 

By M. Heman. Obstet. Gynec., 7, 234-241. Mar. 1956. 
24 refs. 

Twenty-two gynaecological patients at Mount Sinai 
Hospital, New York, and data from 54 cases in the 
literature of psychogenic uterine bleeding have been 
studied by the author. 

In only 5 of the author’s cases was the bleeding related 
to sexual stimulation. In the others, it was associated 
with the death of a closely related person or loss such as 
desertion of the husband, leaving home, physical injury 
and loss of function. 

The author postulates that the normal menstrual cycle 
is regulated on a humoral-endocrinological basis without 
participation of the autonomic nervous system. In 
functional bleeding, on the other hand, the pathways of 
hormonal function (pituitary-ovarian-endometrial) may 
be either partly or wholly by-passed and the more 
primitive neurovegetative pathways are brought into 
play. Both menstrual bleeding and functional uterine 
bleeding may become channels through which aggressive 
drives are mobilized and discharged. 

J. G. Dumoulin 
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281. Some Aspects of Postmenopausal lo 

By T. I. Cope. Obstet. Gynec., 7, 153-160. Feb. 1956. 
26 refs. 

The histological appearance of the normal post- 
menopausal endometrium is usually that of a thin and 
atrophic epithelium with sparse, shrunken, and some- 
times cystic glands and a scant fibrotic stroma. Adminis- 
tration of adequate amounts of oestrogen will produce a 
proliferative endometrium which may progress to 
advanced hyperplasia. 

In the 10 years up to 1953, 522 cases of post- 
menopausal bleeding were admitted to St. Vincent’s 
Hospital, Sydney, Australia, and the cases with post- 
menopausal endometrial hyperplasia were followed up. 
Thirty-four per cent of the 522 cases of bleeding were due 
to malignancy. Four per cent (21 cases) in the series 
showed endometrial hyperplasia. Of these 21, 4 could 
not be followed up and 4 were treated by hysterectomy. 
Six of the remaining 13 had no recurrence of the bleeding 
from 3 months to 9 years after curettage. Four patients 
died, one of them from endometrial carcinoma 3 years 
after curettage. Another case also developed endometrial 
carcinoma 3 years after radium treatment. The original 
sections of the 2 cases developing carcinoma were 
studied. The endometrium was metaplastic and adeno- 
matous and could have been interpreted as early adeno- 
carcinoma. One case was later found to be taking 
stilboestrol, and another case had a hysterectomy for 
recurrent bleeding when a small theca cell tumour was 
found. 

In the series there were 6 cases of stilboestrol- 
withdrawal bleeding. No cause for bleeding was found in 
94 cases. J. G. Dumoulin 


282. The Morphological Pictures of Testes in Sterile 
Males. (Obrazy morfologiczne jader mezczyzn nie- 
plodnych.) 

By A. KRawczuk. Ginek. polska, 27, 15-28. Jan./Feb. 
1956. 14 figs. 9 refs. 

The author emphasizes the necessity of performing 
a test of patency of the ducts conveying the semen in 
addition to any other tests in male sterility. 

In 146 cases of male sterility the author performed 
testicular biopsy and observed morphological changes 
which resulted in oligozoospermia or azoospermia. 
The morphological changes concerned essentially the 
seminiferous epithelium, but desquamation of deeper 
layers could also be seen. The complete destruction of the 
seminal canals is usually due to hyaline degeneration. 
With hyaline degeneration of the tortuous tubules a 
considerable hyperplasia of the interstitial glands 
follows. The author states that in 34 per cent of cases 
with azoospermia the histology of the testes was found 
to be inconsistent with the results of the seminal test. 

S. H. Riterband 


283. Clinical Effectiveness of a New Vaginal Contra- 
ceptive Cream. A Preliminary Report. 

By D. Benne, F. CLark, M. JENNINGS, V. PALLAIS, 
H. Orson, L. Wor and E. T. Tyter. West. J. Surg. 
Obstet. Gynec., 64, 152-157. Mar. 1956. 2 figs. 4 refs. 
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A report on “Delfen’” (Ortho) is presented but no 
details of the preparation are given. 
D. C. A. Bevis 


284. Sterility and Retroversion. 

By D. F. Sranpinec. S. Afr. med. J., 30, 384-386. 
Apr. 21, 1956. 

The author deals with the problem of the case in which 
retroversion seems to be the main if not the only factor 
responsible for the sterility. Such cases may be congenital 
or acquired. 

The congenital variety occurs in the thin willowy 
aesthetic type, with general visceroptosis. The lumbo- 
sacral curve is obliterated, and the pelvis tilted forward. 
The patient often complains of backache. The cervix 
points forward, with the anterior fornix obliterated, 
while the posterior fornix is opened up. The ovaries may 
be prolapsed, enlarged and tender. A deep pouch of 
Douglas, or even an enterocele, can sometimes be 
diagnosed. 

At laparotomy the sigmoid is found to have a long 
mesentery. A thin transparent membrane is found 
stretching from the prolapsed left tube and ovary to the 
upper edge of the broad ligament. Curtis refers to its 
comparative frequency. The author claims that the pro- 
lapsed sigmoid may be the cause of the backache. It is 
not well able to drive its contents forward and often 
contains hardened faeces. The ovaries, exposed to these 
loops of sigmoid, become tender and enlarged with 
thickened tunicae, “as the palms of a manual 
labourer’’. 

On lifting the uterus forward its dusky appearance soon 
gives way to normal colour, and sometimes reduction in 
size. In all probability this is due to the release of venous 
congestion resulting from kinked uterine and ovarian 
veins. The pouch of Douglas is deep, and there may be 
an enterocele. 

Kinking of the tubes does certainly occur, and the 
author has experience of 2 cases in which laparotomy 
was performed after salpingography, and lipiodol was 
seen to spill from the tubes when the uterus was lifted 
forward. There must also be considerable alteration in 
the relative position of the tubes and ovaries. 

The reasons why retroversion causes sterility are: 
(1) Fimbrial action is less effective because of the 
positions of the tubes and ovaries. (2) A kinked tube 
may prevent ovum and spermatozoa meeting. (3) 
Thickened ovarian tunicae may prevent ovulation. 
(4) Absence of corpus luteum formation may upset 
menstrual rhythm. (5) Severe dyspareunia may result in 
infrequent coitus. 

With regard to treatment, insertion of a Hodge 
pessary may result in pregnancy. The patient should 
sleep on her face, especially at ovulation. 

Surgical measures are devised to correct the mal- 
positions described. Curtis’s adhesion should be divided, 
the utero-sacral ligaments sutured together, ovarian 
ligaments shortened, and a modified Gilliam’s operation 
performed. If the ovaries are very sclerosed, a thin 
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sliver of tunica should be removed so as to assist 
ovulation. 
L. J. Abramowitz 


285. Treatment of Prolonged Anovular 
(Tratamiento del ciclo anovular prolongado.) 

By F. Munoz Ferrer. Rev. espan. Obstet. Ginec., 15, 
219-225. July/Aug. 1955. 40 refs. 

After a review of the current literature the author goes 
on to say that for some years in the University of Cadiz 
he and his colleagues have employed androgens in the 
treatment of anovular cycles. They prefer intramuscular 
injections to oral administration, and state that even 
with the older types of hormones that contain virilizing 
factors, they have had no cases of masculinization. They 
explain this by quoting the views of Engstrom and 
Munson (J. clin. Endocrin., 1951, 11, 427) who believe 
that the administration of testosterone during the 
proliferative phase of the cycle allows it to metabolize 
more easily. Nevertheless they fear the risks of viriliza- 
tion, with the dosage they employ, below the age of 
thirty-five. They do not say why. 

Combined with androgens they employ blood trans- 
fusions. They suggest that the blood of pregnant women 
should be more effective, but state that any type of blood 
has given excellent results. They discuss arguments in 
favour of large and small transfusions and conclude by 
saying that their practice has been to give between 300 
and 2,500 cc. depending upon the circumstances, com- 
bined with doses of testosterone of up to 500 mg. They 
do not say how often, nor how long. 

In this series of 200 cases they found no abnormality 
in 69 per cent, mobile retrodisplacements in 23 per cent, 
and palpable appendages in 19 per cent. 

The author concludes that medical treatment of pro- 
longed anovular cycles is possible. The association of 
testosterone and blood transfusion resulted in complete 
cure of the 200 cases referred to in his series. He also 
gives 100 mg. doses of vitamin B, as an adjuvant in the 
treatment but does not consider that this is essential. 

D. G. Wilson Clyne 


Cycles. 


286. Sterility Investigation. 

By W. E. Brown. Fertil. Steril., 6, 557-564. 1955. 

It is estimated that there are 3,000,000 infertile couples 
in America (12 per cent of marriages), and that 10 to 15 
per cent of marriages in England are infertile. Turner 
and others have indicated that roughly 65 per cent of 
sterile matings are permanent, and that the remaining 
35 per cent have defects that are capable of correction. 
On this note it is important to observe that a very large 
number of infertile couples have had only partial or 
incomplete studies of their cases, which of course 
prejudices results. Dr. Brown suggests that (a) every 
such husband and wife should be seen together at mid- 
cycle, and that a Huhner or Sims test must first be 
assessed by an expert; (b) a tubal patency test with carbon 
dioxide must be performed, with or without hystero- 
salpingography at a later date; (c) endometrial biopsy 
must be done; and (d) such intimate advice must be 
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given and such therapy ordered as may be indicated for 
both parties. 

Reports from many countries where scientific investi- 
gation and treatment is carried out indicate that success- 
ful pregnancies can be obtained in 30 to 40 per cent of 
all infertile couples, and that the younger the women the 
better will be the prognosis; whereas the longer the 
duration of infertility the poorer will be the prognosis. 
It is of more than usual interest to emphasize the multi- 
plicity of anatomical factors which have recently been 
assessed in the female, namely uterine 12 per cent, tubal 
36 per cent, ovarian 19 per cent, cervical 13 per cent, 
vaginal and psychological 20 per cent. Lastly it is worth 
recording that 83 per cent of successful pregnancies 
subsequent to treatment of infertility occurred within 
the first year and there is therefore no reason for undue 
pessimism. 

[In the opinion of the reviewer endometrial biopsy is a 
risky and painful procedure, which should not be done 
as a routine unless there is suspicion of tuberculosis, as 
the occurrence of ovulation can now be readily demon- 
strated by such means as a basal temperature chart, 
the occult blood test, the spinnbarr test, or the fern 
test (PL test) of Papanicolaou and DaPaz.] 

V. B. Green-Armytage 


287. Correlation of Estimated Prognosis with Some 
Findings and Results in 750 Sterile Couples. 

By V. H. Turner, C. D. Davis and B. Carter. 
Amer. J. Obstet. Gynec., 70, 1189-1196. Dec. 1955. 
10 tables. 3 .refs. 

This is a review of all the childless couples that were 
completely investigated in the sterility clinic at Duke 
University during the last 20 years. The couples had had 
one or more years of infertile mating without the use 
of any preventive methods. The investigations were 
followed by pregnancy in 293 instances and of these 222 
went to term (92-5 per cent). 

The husband was considered to have a poor paternity 
prognosis if the seminal count was under 20 million per 
cc. and when this was found, the data concerning volume, 
motility, morphology and endurance were usually also 
abnormal. The wife was thought to have a poor maternity 
prognosis if any of the following were found: (1) closed 
tubes at the repeat hysterosalpingography ; (2) a markedly 
abnormal post-coital test (when the seminal count was 
20 million or more); (3) an endometrial biopsy which 
showed a significant hypoprogestational or hypo- 
oestrogenic effect on repeated examinations. 

According to the results of these tests the couples were 
assigned to a good or poor prognosis group. All husbands 
and wives who had none of these criteria were con- 
sidered to have a good fertility-prognosis. In this group, 
which numbered 461 couples, pregnancy followed in 52 
per cent. Couples with one or both members in the poor 
prognosis group, 289 in number, achieved pregnancy in 
18 per cent. 

Further analysis showed that pregnancy depended to a 
considerable extent on the duration of the sterility in both 
groups. Thus if the sterility had lasted 2 years or less 
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62-5 per cent of the good prognosis group and 29-6 per 
cent of the poor prognosis group achieved pregnancy. 
If it had lasted 2 to 4 years the corresponding figures 
were 53-3 per cent and 20-0 per cent, and if it had lasted 
5 years or more they were 40-5 and 10-5 per cent 
respectively. The occurrence of this progressive drop 
illustrates the fact that the reason for many “‘successes” 
cannot be critically documented. Certainly infertile 
couples should be encouraged to seek medical advice 
before too many years of infertile mating have passed. 
F. J. Browne 


288. Vaginal Fungi and Their Relation to Sperm 
Survival 


By C. E. SeeGar Jones, J. L. Woop, D. W. BisHop 
and R. S. Donono. Amer. J. Obstet. Gynec., 70, 1271- 
1276. Dec. 1955. 9 refs. 

The authors’ interest in vaginal fungi was aroused 
by the detection of Candida krusei in the vaginae of two 
patients who complained of sterility. Both had immobile 
sperms in the vaginal fluid and cervical mucus even in 
the pre-ovulatory and ovulatory phases of their cycles, 
and both became pregnant after elimination of C. 
krusei from the vagina. In order to determine the relative 
frequency of the C. krusei as well as to record other 
types of fungi in the vagina, cultures were taken from 
124 consecutive gynaecological patients, 21 of whom 
complained of pruritus or leucorrhoea, the remainder 
having no complaints involving vagina or vulva. Of the 
latter, 2 patients repeatedly had cultures of C. krusei, 
and in them post-coital examination for motile sperms 
was negative as early as 2 hours after intercourse, and 
although large numbers of sperms were present in the 
cervical mucus none were motile. The observation was 
repeated in repeated menstrual cycles with the same 
result. Jn vitro investigations however failed to disclose 
spermicidal activity of the fungus. It was therefore 
thought that the reduction of sperm motility in vivo 
might be due to a competitive action of the fungus with 
sperm for some essential substrate, and that on this 
account C. krusei may play a role in infertility. 

F. J. Browne 


INFECTIONS OF THE REPRODUCTIVE ORGANS 


289. Aetiology of Contralateral Haematosalpinx Simul- 
taneous with Tubal , 

By P. A. JaRvINEN, O. KINNUNEN and C. v. NUMERS. 
Ann. chir. gynaec. fenn., 44, 234-240. 1955. 3 figs. 6 refs. 

The author describes 5 cases of ectopic gestation 
subjected to operation in which haematosalpinx was 
present on the opposite side. Inflammatory reactions 
were found on pathological examination of all the 
haematosalpinges and a decidual reaction in two. No 
sign of endometriosis was found. All the patients had a 
previous history of genital infection. It is considered that 
the haematosalpinx is due chiefly to inflammation aided 
possibly by the decidual reaction, but the possibility of 
endometriosis cannot definitely be ruled out. 

D. M. Sheppard 
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290. Tricofuron Therapy of Trichomonas Vaginitis. 

By J. ScHwartz. Obstet. Gynec., 7, 312-314. Mar. 
1956. 3 refs. 

Tricofuron vaginal suppositories contain 0-25 per 
cent Tricofuron (N-(5-nitro-2-furfurylidene)-3-amino-2- 
oxazolidone). In 48 patients with trichomonas vaginitis 
47 had no active motile trichomonads present in vaginal 
smears after 1 week of therapy. Three symptomatic 
recurrences within 1-3 months after cessation of therapy 
were cured when it was reinstituted. 

J. G. Dumoulin 


291. Male and Female Trichomoniasis. 

By G. Pert, A. F. GuTTMACHER and H. RAGGAZONI. 
Obstet. Gynec., 7, 128-136. Feb. 1956. 2 tables. 26 refs. 

Vaginal trichomoniasis is widespread in its occurrence; 
different authors consider that it is the cause of from 16 to 
64 per cent of vaginal infections. The authors have studied 
semen cultures in the partners of infected women. They 
believe that unless one studies the husband, and detects 
and treats the infection in him, no cure in the wife can be 
expected. 

The extragenital route is an equally important method 
of transmission—clothes, towels, baths, toilets, 
physician’s gloves and specula. Autogenous spread 
from the rectum should be discarded as a possible 
source of infection. 

The authors advise that 1 wet smear, 1 dry smear, and 
1 culture be made for diagnostic purposes. They have 
found Trichomonas Diluent (Ortho) gives a 90 per cent 
diagnostic accuracy. Simplified trypticase serum is the 
medium used for culture. Trichomonads cannot them- 
selves be seen in a Gram-stained dry smear. Culture gives 
100 per cent proof of trichomoniasis. 

The bacteriological flora associated with trichomonas 
infection is fairly constant and includes small gram- 
negative cocci, bacilli, streptococci, staphylococci and 
diplococci. In mixed infections with Candida, the vaginal 
flora is mainly gram-positive and Doderlein bacilli are 
always present. 

Present-day topical therapeutic methods are inadequate 
to cure trichomoniasis. The authors have therefore used 
Tritheon (Ortho) 100 mg. three times daily orally with 
promising results in males and females. The drug is given 
for 10 days together with intravaginal acid jelly (Aci-Jel, 
Ortho). 

J. G. Dumoulin 


NEW GROWTHS OF THE REPRODUCTIVE 
ORGANS 


292. Prophase Index in the Diagnosis of Gynaecological 
Cancer. 

By S. TImMoneN. Ann. chir. gynaec. fenn., 44, 222-233. 
1955. 1 fig. 21 refs. 

The Prophase Index (ratio of metaphase to prophase 
in 100 random cells) was determined in 80 cases of genital 
cancer and compared with that in 70 normal and patho- 
logical gynaecological specimens. In non-cancerous cases 
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the prophase index varied from 0-5 to 1-5 whereas in 
cancer it varied from 1-5 to 23. No clearcut borderline 
was found between benign and malignant conditions. 
In borderline cases, i.e., leucoplakia and carcinoma 
in situ, the prophase index was a valuable indicator of 
the subsequent course of the disease, but there was no 
significant difference between its value in invasive and 
non-invasive cancer. There was no connexion between 
P.I. and grade (Broders) of cancer. The P.I. may have 
a diagnostic value in doubtful cases but its determination 
requires the use of highly skilled technicians. 
D. M. Sheppard 


293. Uterine Myomas and the Endometrium: Study of 
the Mechanism of Bleeding. 

By F. J. JAcoBson and N. ENZeErR. Obstet. Gynec., 7, 
206-210. 7 tables. 13 refs. 

In studying the mechanism of uterine bleeding 
associated with fibromyomata the authors correlated the 
pathological findings with the clinical histories in 103 
cases of myomas removed at Mt. Sinai Hospital, 
Milwaukee. 

In this series there were more patients who had.borne 
children than nulliparous ones. Abnormal bleeding was 
noted in 52-4 per cent and was not necessarily produced 
by the myomas, for in many cases other uterine or 
ovarian changes were present. The submucous type of 
tumour was associated with abnormal bleeding in only 
57 per cent of the cases. Endometrial hyperplasia with 
fibromyomata was noted in only 22-3 per cent. Likewise, 
ulceration and pressure atrophy were uncommon 
findings, thus casting doubt on this explanation as a 
common cause for bleeding with submucous myoma. 

J. G. Dumoulin 


294. Preliminary Results of Attempted Radical Surgery 
in Recurrent Uterine Carcinoma. 

By J. THyssen. Acta obstet. gynec. scand., 35, 1-24. 
1956. 2 figs. 18 refs. 

This is a report, coming from the Finsen Institute in 
Copenhagen, on 72 cases of recurrent cancer of the 
uterus, 53 of them of the cervix and 19 of the body. 
Wertheim’s operation, in some cases combined with 
limited lymph node dissection, was carried out in 25 and 
pelvic exenteration in 13 cases. 

It is concluded that recurrent cancer in stages II, III 
and IV has a poor prognosis unless treated by extensive 
pelvic exenteration for which the following criteria are 
laid down. The tumour must be confined to the pelvis, 
the patient must not be too old (none of the author’s 
patients was over 56 years old, the average age was 39 
years), the patient must not be over-weight and her 
general somatic and psychic condition must be good, 
and her kidney function must be normal. She must be 
able and willing to co-operate, her social, economic and 
matrimonial relations should be good, and she and her 
husband must give consent for the operation, the nature 
and risks of which must be explained to them. 

N. Alders 
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295. A Case of Sarcoma of the Cervix. (Przypadek 
miesaka szyjki macicy.) 

By A. Dziosa. Ginek. polska., 27, 11-14. Jan./Feb. 
1956. 1 fig. 14 refs. 

The author describes a case of sarcoma in the cervix, 
diagnosed one month after Caesarean section. Soon after 
the operation there was gross oedema of breasts, 
especially the right one. A month later the patient was 
transferred to another hospital due to some disorder of 
vision and there sarcoma of the cervix and breast were 
diagnosed by biopsy of the cervix and right breast. The 
post-mortem examination showed primary sarcoma of 
the cervix with metastasis to ovaries, kidneys, spleen and 
lymphatic glands. 

S. H. Riterband 


296. Diagnostic Cervical Biopsy Technique for the 
Study of Early Cancer. 

By R. B. Scotr and J. W. REAGAN. J. Amer. med. 
Ass., 160, 343-347. Feb. 4, 1956. 4 figs. 7 refs. 

Aspiration of the cervical canal and blunt scraping of 
the cervix about the os provide satisfactory material for 
cytological study, but if these indicate the need for 
further study the authors have come to the conclusion 
that most of the usual methods of biopsy are inadequate 
except in fairly obvious cases of cancer. For the diagnosis 
of very early invasive cancer or of carcinoma in situ they 
describe a technique of cold-knife conization that has 
proved to be satisfactory following suspicious cytological 
study. 

Hospitalization and anaesthesia are necessary for the 
diagnosis of these very early lesions. The iodine test 
delineates the area of excision and a cone of cervical 
tissue is removed with a sharp knife before dilatation and 
curettage. Bleeding is controlled afterwards by light 
electrosurgical coagulation or an oxidized cellulose pack. 
Co-operation between pathologist and gynaecologist is 
essential and reports of multiple sections from the 
excised cone should be available within 48 hours. During 
the waiting period antibiotic coverage is given in case 
further surgery or irradiation is necessary. If no further 
treatment is required a prolonged follow-up is made with 
frequent dilatations of the cervix to prevent stenosis. 

Working at the University Hospitals of Cleveland the 
authors made two series of studies. Each involved 100 
hysterectomies in which the removed uterus had been 
proved to have cervical carcinoma in situ. Although 
material obtained from sharp conization has proved to 
be satisfactory for diagnosis the procedure is not re- 
commended as a treatment. Approximately one-third of 
the uteri removed after cold conization showed residual 
carcinoma in situ and an additional third showed residual 
atypical hyperplasia. 

D. W. James 


297. Irradiation Therapy for Carcinoma of the Cervix: 
Its Effect upon the Urinary Tract. 

By C. B. Brack, H. S. Everett and R. Dickson. 
Obstet. Gynec., 7, 196-201. Feb. 1956. 7 tables. 7 refs. 

This study is based on 402 cases of carcinoma of the 
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cervix treated from 1943-48. Of these, 139 (34-6 per 
cent) were alive and well 5 years later. A modified 
Stockholm technique was employed, using 100 mg. of 
radium for 24 hours on two occasions separated by an 
interval of 2 weeks. In a further 2 weeks a course of deep 
X-ray therapy was given. 

It was found that if hydronephrosis existed before 
treatment started the prognosis was unfavourable. Nine 
per cent developed hydronephrosis as a result of the 
treatment, and 3 dense ureteral strictures. Twenty-two 
cases had vesico-vaginal fistulas and 23 recto-vaginal 
fistulas. 

There were 10 cases of massive irradiation necrosis, 
and 3 irradiation deaths. The incidence of radiation 
complications increased in proportion to the cure rate, 
being roughly half the cure rate. In surviving patients 
the incidence of complications was 13 per cent. 

J. G. Dumoulin 


298. The Intensive Divided-Dose Irradiation of Car- 
cinoma of the Uterine Cervix: Rationale and Late Results. 

By F. E. Fricke and D. G. Decker. Amer. J. 
Roentgenol., 75, 502-507. Mar. 1956. 5 tables. 2 refs. 

Irradiation therapy for cancer of the cervix at the 
Mayo Clinic has consisted since 1940 of combined 
radium and roentgen therapy given in divided doses over 
a period of four weeks. The radium is given twice weekly 
using a 50 mg. tube to produce a dosage of about 5,500 
mg. hours in an average case and about 7,000 gamma 
roentgens at the point of greatest intensity. The tube is 
inserted for ten to fourteen hours into the lower part of 
the cervical canal on the first two occasions, into the 
middle portion for the third and fourth treatments and a 
tandem containing 250 mg. tubes into the uterine 
cavity for twenty to twenty-four hours. 

Three vaginal treatments follow, the tube being 
enclosed in a plastic cylinder which is placed firstly 
across the cervix and then into each fornix, each appli- 
cation also for ten to fourteen hours. Roentgen therapy 
is administered through two anterior and two posterior 
pelvic ports with mid-line protection between adjacent 
areas. Daily treatment, except when the intra-uterine 
tube was in situ, comprised 200 r units fo each of two 
ports for a total daily dosage of about 2,000 r units. 
More recently, cobalt teletherapy has been employed 
instead of X-ray radiation. Dilatation of the cervical 
canal is avoided in order to lessen the risk of spread. 
The main advantage of the procedure is to effect a 
homogeneous irradiation of the whole birth canal. Since 
1940, 1,059 patients have been treated and 91 per cent 
traced. The overall five-year survival rate is 51-7 per 
cent, being compounded as of 97-7 per cent for Stage | 
cases, 76-7 per cent for Stage II, 55-4 per cent for Stage 
Ill and as high as 26-5 per cent for Stage IV. As 80 per 
cent of recurrences take place within the first two years 
after treatment and only 4 per cent after five, it is felt 
that the results offer a good prospect of cure. 

J. H. Mulvany 
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299. Dysgerminoma of the Ovary: Prognosis and 
Treatment. 

By P. Pepowrrz, L. B. Fetmus and D. M. GRayZEL. 
Amer. J. Obstet. Gynec., 70, 1284-1297. Dec. 1955. 
3 figs. 12 tables. 46 refs. 

The authors survey 102 cases ‘of dysgerminoma of the 
ovary reported since 1949, including 17 of their own. 
The survival rate in 70 cases with a 5-year follow-up was 
27-1 per cent. They consider that this tumour is more 
malignant than has hitherto been thought and advocate 
radical operation—total hysterectomy and _ bilateral 
salpingo-odphorectomy in all cases, even when the 
tumour is encapsulated and apparently confined to the 
one ovary, and even in young women. This attitude is 
supported by the observation that 52 per cent of 
encapsulated tumours recurred, while 17 (36 per cent) of 
47 adequately followed cases in which the growth was 
encapsulated, and which were treated by unilateral 
salpingo-odphorectomy, had involvement of the re- 
maining ovary within a relatively short period. In over 
half the cases recurrences took place within one month 
to a year after operation, an indication of probable 
involvement of the opposite ovary at the time of opera- 
tion. Biopsy of the apparently normal opposite ovary 
is generally useless, as a small focus, possibly in the 
hilum, is likely to be missed. Spread of the cancer to the 
lumbo-sacral nodes usually occurs early so that inspec- 
tion and palpation, with biopsy if they are enlarged, 
should form part of the surgical routine. The value of 
post-operative radiation when unilateral salpingo- 
odphorectomy has been done is uncertain, and will in 
any case usually nullify any advantage expected from 
conservative surgery in so far as preservation of child- 
bearing function is concerned. That it is of value is 
however indicated by the fact that in 69 encapsulated 
tumours the 5-year survival rate was 43-7 per cent in the 
24 that had post-operative irradiation, and only 30-8 
per cent in the 45 that received no irradiation; while in 
26 non-encapsulated cases the 5-year survival rate was 
23 per cent in 18 irradiated cases and nil in the non- 
irradiated. 

F. J. Browne 


300. Epidermoid Carcinoma Arising in a Benign 
Cystic Teratoma: A Report of 15 Cases. 

By W. F. Peterson, E. C. Prevost, F. T. EpMuNDs, 
J. M. Hunpiey and F. K. Morris. Amer. J. Obstet. 
Gynec., 71, 173-189. Jan. 1956. 13 figs. 1 table. 14 refs. 

The average age was 50 years. The authors point out 
that there are no symptoms indicative of malignancy 
until extension has occurred and emphasize the need for 
careful pathological and microscopic examination of 
each dermoid cyst after removal. 

F. J. Browne 


301. Palliation of Ovarian Carcinoma with Phos- 
phoramide Drugs. 

By J. C. BATEMAN and T. WinsuHip. Surg. Gynec. 
Obstet., 102, 347-354. Mar. 1956. 2 figs. 3 refs. 

This is a preliminary report concerning a group of 
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22 patients with advanced ovarian carcinoma treated 
with the phosphoramide drugs N-N’-N” triethylene 
thiophosphoramide and N-3 (oxapentamethylene) N-N’ 
diethylene phosphoramide. In all cases the diagnosis 
was made by histological examination of material 
obtained by biopsy or resection of the tumour. 

Triethylene thiophosphoramide was prepared in a 
solution containing 10 mg. of drug per ml. of non- 
pyrogenic water. Sterilization was achieved by filtration 
and the solution was stored at 4°C. Patients were 
treated at intervals of 1 to 3 weeks except in a few 
instances when the drug was administered intravenously 
every day for 3 to 5 days, after which the longer intervals 
were employed. The total amount of triethylene thio- 
phosphoramide given ranged from 110 to 780 mg. 
(average 353 mg.) in periods of 1 to 22 months (average 
7-6 months). Due to a temporary shortage of drug and 
in order not to interrupt therapy, oxapentamethylene 
diethylene phosphoramide was substituted for 1 to 3 
doses of 10 to 70 mg. in 8 cases. This was prepared in 
the same way, with the exception that 20 mg. of drug 
were used per ml. of solution. 

The initial dose of drug given by the intravenous 
route was 10 mg.: for other routes doses of 20 to 40 
mg. were employed. Subsequent therapy depended on 
the white blood count prior to each treatment. The dose 
was reduced when the white blood cells dropped below 
5,000 per cu. ml. and discontinued when it fell below 
3,000 per cu. ml. 

Routes of therapy included intravenous in 16 cases, 
intra-pleural in 3, intra-peritoneal in 3, intra-pericardial 
in 1, into peripheral masses in 7, trans-vaginal in 16 and 
trans-abdominal in 10 cases. The trans-vaginal and trans- 
abdominal approaches were used when a needle could be 
inserted directly into the tumour masses in these areas. 

Results of therapy, exclusive of increased well-being 
and appetite were: nonce in 5 cases; subjective control of 
pain in 2 cases, of dyspnoea in | case, of nausea in 1 case, 
of urinary frequency in 1 case; objective regression of 
tumour masses in 13 cases, control of pleural effusion in 
4 cases, decrease of ascites in 4 cases, control of peri- 
cardial effusion in 1 case. 

Ten patients are alive 5 to 22 months following 
institution of therapy; 2 were lost to follow-up. Of the 
10 who have expired, 7 had some degree of palliation 
for periods of from | to 7 months. 

It appears that treatment with phosphoramide drugs 
is palliative only and must be continued to maintain 
control of the disease. The authors conclude that further 
therapeutic trials with triethylene phosphoramide are 
warranted in cases of ovarian carcinoma. 

John P. Erskine 


OPERATIONS 


302. Blocking of the Neuro-vegetative System in 
Gynaecological Surgery. (Deconnessione neurovegetativa 
nella chirurgia ginecologica.) 

By D. SapBioni. Amn. Ostet. Ginec., 77, 723-732. 
July 1955. 21 refs. 

A method of blocking the neurovegetative system for 
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gynaecological surgery is described, including the results 
in 54 operations, 32 of which were Wertheim’s hyster- 
ectomies. There was only one death, which followed a 
Wertheim operation. 

The drugs used, which compose the “Lytic Cocktail” 
include atropine, dolantin (pethidine), procaine, given 
intravenously, fargan (an antihistamine), largactil, 
ascorbate of magnesia and curare. 

The patient is given 10 centigrammes of luminal the 
night before the operation. One hour and a half before the 
operation, an intravenous infusion is commenced. This 
consists of 500 ml. of 5 per cent glucose saline to which 
has been added 100 mg. of largactil, 100 mg. of pethidine, 
50 mg. of fargan and occasionally 1 gramme of procaine, 
the latter being added when excessive excitability of the 
myocardium is observed. At the same time an intra- 
muscular injection of 1 mg. of atropine is given. 
Anaesthesia is induced with pentothal and curare and 
maintained with nitrous oxide and oxygen. In the last 
12 cases, ascorbate of magnesia has been added to the 
Lytic Cocktail in doses of 1 gramme at the moment of 
induction of anaesthesia. This has a depressive effect on 
the cerebral cortex and bulbar centres. 

In one case where the patient was in psychotic mania, 
the Lytic Cocktail was begun 48 hours before operation 
and the patient isolated in semi-darkness. Largactil was 
given to maintain the state of neurovegetative blockage 
for the whole period of 48 hours. 

Patients arrive in the operating theatre in a state of 
torpor, and of indifference to their surroundings. 
Muscular relaxation is profound. They are pale and the 
respirations are shallow but regular. The pulse is regular 
but the pulse rate is raised. A marked fall of blood 
pressure occurs. Very small amounts of barbiturate are 
required to induce anaesthesia. Afterwards, the state of 
torpor and indifference to surroundings persists and is 
maintained by administration of 50 mg. of largactil 
eight-hourly. Vomiting has not been noted and the 
cardiovascular system functions normally. There is a 
tendency to !ow body temperature during the first 24 
hours. 

The author considers that this technique is a useful 
one, especially when severe operations must be under- 
taken in debilitated patients. Josephine Barnes 


303. Local Anesthesia for the Uterus and Cervix. 

By A. P. Hupains. West. J. Surg. Obstet. Gynec., 64, 
37-38. Jan. 1956. 3 refs. 

The author describes an out-patient technique of local 
anaesthesia for minor operations on the cervix, uterus 
and tubes. The patient is instructed to clear the lower 
bowel with salts or an enema about an hour before the 
operation is contemplated. Thirty ml. of rectalgin are 
then inserted into the rectum and the patient instructed 
to lie on her abdomen for 10-15 minutes. She is then 
put in the lithotomy position and 10 ml. metycaine plus 
75 units of hyaluronidase are injected laterally on either 
side of the cervix at the level of the internal os (5 ml. are 
given at the relative positions 2, 4, 8 and 10 o’clock). 
Anaesthesia is usually satisfactory after 3 minutes. It 
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minimizes pain and distress, particularly for hystero- 
salpingography but an unfavourable effect of the 
metycaine itself is a sensation of numbness or dizziness 
which lasts from 3-5 minutes. The injections must be 
given slowly and care must be taken to avoid intravenous 
injection. 

D. C. A. Bevis 


304. The Complicated Vesicovaginal Fistula. 

By A. Cuuiner. West. J. Surg. Obstet. Gynec., 64, 
147-151. Mar. 1956. 3 figs. 6 refs. 

The results are reviewed following treatment of 28 
patients with vesico-vaginal fistulae in South Africa (26 
being Bantu). All the fistulae but one were the result 
of obstetric trauma. All patients were given pre-operative 
courses of penicillin and sulphonamides and operated 
upon as soon as the tissues appeared healthy. No 
appreciable delay occurred between injury and operation. 
Local sepsis was not a serious problem as once the 
urinary flow is diverted to its normal channel sepsis 
rapidly clears. In 19 patients the method of repair was 
the Charlewood modification of Sims’ operation, 
interrupted sutures of No. 1 chromic catgut being used. 
If the vagina is extremely scarred the fistula can be 
exposed with wide Schuchard incisions and scar tissue 
round the fistula excised. If the fistula is large, the 
anterior or posterior lip of the cervix, the fundus of the 
uterus or the labia may be used to close it; whatever 
structure is used it must be sufficiently mobile to cover 
the fistula without tension. On occasions the posterior 
vaginal wall may be used. A fixed indwelling catheter is 
inserted into the bladder and suction instituted for 10 
days. Twenty-one patients were cured. 

D. C. A. Bevis 


305. Utero-vesical Fistula. (Sur un cas de fistule 
vésico-utérine.) 

By W.-A. Moonen. J. Urol. méd. chir., 61, 515-516. 
July—Aug. 1955. 

A patient after a third Caesarean section developed 
haematuria and amenorrhoea. As the haematuria was 
periodic, it was thought that the bleeding might be due 
to endometriosis as the bladder was accidentally opened 
during the operation. Cystoscopy was performed and 
an ulcer behind the trigone found. This was treated by 
diathermy. As there was no improvement the patient was 
operated on and a fistula discovered between the uterus 
and the bladder. The tract was repaired and an omental 
graft inserted between the two organs. The result was 
satisfactory. It is regarded as surprising that no urine 
came through the vagina, due probably to the sphincter 
action of the cervix. 

J. H. Carver 


306. Abdominal Hysterectomy Versus Vaginal Hyster- 
ectomy. (Histerectomia abdominal versus histerectomia 
vaginal.) 

By O. BLANCHARD. Obstet. Ginec. lat.-amer., 13, 
416-419. Oct. 1955. 





JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


The author reports a review of a series of 784 hyster- 
ectomies performed by members of the staff in the 
J. A. Fernandez Gynaecological Hospital, Buenos Aires, 
over a period of five years. To his surprise, only 180 of 
these hysterectomies had been performed vid the vaginal 
route. 

In his own personal series of 301 cases, he states that 
154 uteri were removed through the vagina, mainly 
because there was some degree of vaginal prolapse in 
many of these cases, which could be cured at the same 
operation. 

The author emphasizes the importance of the 
abdominal route in certain cases, malignant conditions 
of the uterus, etc., and when pelvic adhesions are 
present, but nevertheless states his plea that in his 
opinion vaginal hysterectomy in experienced hands has 
considerable advantages over the abdominal route, and 
recommends that gynaecologists should endeavour to 
practise this procedure more frequently, especially in 
view of the added facilities that anaesthetics can now 
offer for pelvic surgery. 

John F. Foulkes 


307. Pregnancy After Subtotal Hysterectomy. (Em- 
barazo después de histerectomia subtotal.) 

By J. G. LOMBARDERO. Rev. espan. Obstet. Ginec., 15, 
25-26. Jan./Feb. 1956. 

The author describes one case and contrasts his treat- 
ment with that described by Ziprick and Crawford 
(Amer. J. Obstet. Gynec., 1953, 65, 416). The latter, 
finding a 4-months gestation following subtotal hyster- 
ectomy, tried at first to produce abortion by medical 
means and then performed a laparotomy and extirpation 
of the remains of the uterus with the pregnancy in situ. 

In the author’s case, at operation on a woman of 37 
years, married only one year and childless, he found a 
fibroid uterus the size of a 5-months pregnancy. Having 
promised to leave a small portion of the womb, he 
carried out a subtotal hysterectomy, leaving a small 
piece of “normal consistency above the isthmus”. Twelve 
days after the operation the patient informed him with 
great satisfaction that she had had a scanty period. This 
was repeated for the next three months. Four months 
later the patient visited him, disgusted that her periods 
had stopped completely. She had symptoms suggestive 
of early pregnancy and a swelling corresponding in size 
with a 4-months gestation. This was confirmed by a 
pregnancy test, and the pregnancy followed an absolutely 
normal course. After a normal labour lasting some 24 
hours, she gave birth to a living female child weighing 
3,330 g. (7 pounds 5 ounces). The child is now 7 months 
old, and the mother has perfectly normal periods. In 
conclusion the author stresses once again that the 
operation he performed on this patient was not myom- 
ectomy, but subtotal hysterectomy with section and 
ligature of the tubes. 

{I have always been surprised, when discussing 
myomectomy with Spanish surgeons, to find how very 
infrequently they resort to this excellent operation.] 

D. G. Wilson Clyne 
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308. Hysteropexy Using Strips of Anterior Abdominal 
Aponeurosis. (Isteropessi con lembi aponevrotici del 
muscoli addominali.) 

By G. Veccuietti. Minerva ginec. Torino, 7, 799-802. 
Dec. 15, 1955. 9 figs. 14 refs. 

The use of strips of aponeurosis from the anterior 
abdominal wall just above the symphysis pubis for 
suspending the neck of the bladder is well known. The 
author describes a method of using similar strips to 
draw the uterus up and antevert it by leading them 
extraperitoneally between the layers of the broad liga- 
ment and uniting them behind the uterus at an appro- 
priate level. 

Using a transverse suprapubic incision, two horizontal 
parallel and adjoining strips of aponeurosis are prepared, 
each about 7-8 cm. long and 0-5 cm. broad. These strips 
are left free except that one end of each is left attached, 
one on each side. A curved forceps is then passed through 
the posterior layer of the broad ligament at a point 
below and medial to the ovarian ligament, its height with 
reference to the posterior surface of the uterus being 
varied according to the amount of “lift” needed. This 
forceps passes between the leaves of the broad ligament 
close below and parallel to the round ligament, and is 
made to emerge close to the end of one of the flaps so 
that it can lead back its free end to unite it with its 
opposite number behind the uterus, both being sewn 
to the back of the uterus at the chosen level. 

W. C. Spackman 


309. Retroversion and Backache. (Die Retrodeviation 
des Uterus und Kreuzschmerzen.) 

By E. NYLANDER, Amn. chir. gynaec. fenn., 44, 300-309. 
1955. 29 refs. 

Follow-up questionnaires were sent to 250 women on 
whom operation had been performed for retroversion- 
flexion between 1941 and 1952. The operation performed 
was usually the Waren-Wichman modification of the 
Crossen-Gilliam, but a variety of other methods were used 
including 2 Alexander-Adams operations. Only 10-7 per 
cent had their backache completely relieved, but 52-5 
per cent claimed some improvement. Two hundred cases 
with proved retroversion and backache were subjected 
to X-ray of spine and 129 showed some spinal lesion. 
The remaining 71 were subjected to operation for cor- 
rection of retroversion and 57 per cent still had backache 
after this. The author stresses the necessity of eliminating 
other causes of backache before performing ventro- 
fixation. No mention is made of any form of “‘Pessary 
Test”. 

D. M. Sheppard 


310. Conception and Delivery Following Construction 
of an Artificial Vagina. 

By E. Sotomons. Obstet. Gynec., 7, 329-331. Mar. 
1956. 6 refs. 

In 1950 the author operated on a 15-year-old girl in 
whom the vagina was absent. At the first operation a 
tunnel was made from the vulva to a depth of 34 inches 
between bladder and rectum which was plugged with 
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gauze. At the second operation laparotomy showed a 
normal uterus and left tube. There was a small haemato- 
salpinx on the right side. A tense cystic tumour was 
found below the body of the uterus which was opened 
and found to contain tarry fluid. This was the cervix 
uteri. It was made to communicate with the newly- 
formed vagina. 

At a third operation the vagina was dilated and a 
mould inserted. This mould consisted of a No. 8 catheter 
surrounded by Sorbo rubber padding and enclosed in a 
covering of colostomy tubing. A split-skin graft 34 x6 
inches taken from the thigh was applied to the rubber 
mould. After 3 weeks the mould came out and the 
vagina was plugged every 2-3 days. 

The patient got married and became pregnant. In 1955 
she was delivered by Caesarean section of a normal male 
infant. 

J. G. Dumoulin 


311. Foreign-body Granulomas Following the Use of 
Salpix. 

By H. I. Kanter, J. H. KAMHowz and A. L. SmiTu. 
Obstet. Gynec., 7, 171-174. Feb. 1956. 19 refs. 

Foreign body granulomas in the peritoneal cavity have 
been caused by talc, petrolatum, sulphanilamide, oil-base 
radio-opaque media and other drugs. The authors report 
a case which simulated tuberculosis but was due to a 
water-soluble contrast medium, Salpix. The contrast 
solution has been exhaustively studied in animals with 
no adverse reactions reported. 

At laparotomy, the omentum, the surface of the 
intestines, and the pelvic organs were studded with 
grey-white, firm implants varying from pin-head to 
pea size. The tubes were reddened and swollen, but 
patent. 

The condition was thought to be caused by multiple 
tuberculous lesions. However, microscopically all were 
in the same stage of development and no caseation was 
found. The sections were later examined under polarized 
light, and doubly refractile material was identified, 
interpreted as a foreign material. 

In spite of this case, the authors suggest that Salpix is 
generally a satisfactory medium for hysterosalpingo- 
graphy. 

J. G. Dumoulin 


UROLOGY 


312. Diagnosis of Urologic Complications in Gyneco- 
logy. 

By C. Ruscue. J. Urol., 75, 433-437. Mar. 1956. 3 figs. 

The incidence of ureteric ligation as a result of opera- 
tion on the female genital tract is about 3 per cent. Repair 
should be done immediately if observed at operation. 
Before starting X-ray treatment for carcinoma, it may be 
wise to do a cystoscopy and pyelograms, so that after- 
wards the X-ray treatment cannot be held responsible 
for pre-existing hydronephrosis. In ulceration of the 
bladder following X-ray treatment, biopsy is necessary 
to exclude primary bladder growth. 

J. H. Carver 
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313. The Treatment of Urologic Complications in 
Gynecology. 

By E. Burns and I. Petser. J. Urol., 75, 438-442. 
Mar. 1956. 1 ref. 

An intravenous pyelogram should be done to study the 
results of ureteric injury. Before deligation or repair, 
nephrostomy may be advisable. Implantation into the 
bladder should be performed when possible, otherwise 
Ockerblad’s flap method may be employed. In the event 
of this being impracticable, nephrectomy is preferred 
to uretero-colic anastomosis. 

J. H. Carver 


314. Some Gynecological Aspects of Bladder Exstrophy 
With Report of an Illustrative Case. 

By E. W. Overstreet and F. Hinman. West. J. Surg. 
Obstet. Gynec., 64, 131-136. Mar. 1956. 5 figs. 5 refs. 

The condition is described as a congenital anomaly 
characterized by absence of the anterior bladder wall and 
overlying abdominal wall with eversion of the posterior 
bladder wall; other genital abnormalities are always 
present and it is about 5 times more common in males 
than in females. In former times the expectation of life 
in the condition was so short that sterilization or hyster- 
ectomy were carried out, but the use of antibiotics and the 
uretero-intestinal anastomosis have so improved the 
prognosis that preservation of childbearing function is 
now the rule. The author reports a case from the Uni- 
versity of California who presented at the age of 14. She 
had had 3 operations in infancy to implant the ureters into 
the sigmoid colon and to excise the bladder; there was 
therefore extensive scarring of the suprapubic region 
and 6 cm. separation of the symphysis; the scarring 
resulted in deformation of the vagina and the cervix 
protruded 3 cm. from the introitus. The abdomen was 
opened through a Pfannenstiel incision and the cardinal 
ligaments found to be non-existent as supporting struc- 
tures. Two fascial strips, 1 cm. wide, were developed 
from the midline to the inguinal ring on each side and 
reflected through the ring between the leaves of the broad 
ligament in the manner of a modified Gilliam suspension 
and sutured to the uterine cornua under tension, thus 
elevating the uterus. The anterior cervical wall at the 
level of the internal os was also sutured to the anterior 
abdominal wall. The abdomen was now closed and the 
defect in the anterior vaginal fourchette repaired by 
bringing the skin, areolar and mucosal layers together. 
Healing of this wound eventually occurred following the 
placement of wide, supporting sutures of silver wire 
round the area and the use of a small median episiotomy 
to lower the tight perineum and relieve the tension on the 
introital ring. The patient remained well and the prolapse 
did not recur and 4 years later she married. Coitus is 
satisfactory but she is avoiding pregnancy as she does 
not want to undergo further surgery at delivery. 

D. C. A. Bevis 


315. Stress Incontinence of Urine. 
By T. N. A. Jerrcoate and H. Roserts. J. Obstet. 
Gynaec. India, 6, 249-265. Mar. 1956. 16 figs. 13 refs. 
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This is the substance of a lecture given by Professor 
Jeffcoate at the University of Madras in 1955. It is a 
brief and lucid account of the recent work of the authors 
on the use of cystourethrography in the diagnosis and 
treatment of stress incontinence, together with an assess- 
ment of various methods of treatment. 

The symptom is discussed, and it is suggested that the 
adiposity which is so common in sufferers, is the result 
largely of the inactivity into which they are forced. The 
differential diagnosis from other types of incontinence, 
such as urgency incontinence and true incontinence is 
emphasized. The problem of the relationship between 
stress incontinence, cystocele, and urethrocele is shown 
largely to have been solved by cystourethrography. 

The description is given of the appearance of the 
normal bladder and urethra at rest, on straining, and 
during micturition. The text is supported by clear 
diagrams, showing how loss of the posterior urethro- 
vesical angle is associated in 90 per cent of cases with 
stress incontinence, irrespective of whether or not 
prolapse is present, and how operations which restore 
this angle will cure the symptom. 

In discussing treatment, the use of physiotherapy in 
toning of the tissues post-partum is mentioned. It is 
thought that anterior colporrhaphy should always be 
the first line of surgical treatment as it cures 60 per cent 
of cases, and alleviates the symptom in another 20 per 
cent, although not necessarily restoring the urethro- 
vesical angle in the latter group. The value of the 
interposition operation, and of urethrovesicolysis 
remain in doubt. The efficacy of urethrocystopexy as 
advocated by Marshall, Marchetti, and Kranz, is shown 
to be due to the fact that in successful cases the posterior 
urethro-vesical angle has been restored. Pride of place, 
however, is given to the Aldridge sling operation. A 
series of forty-five such operations is described. One 
patient died from a pulmonary embolus. Of the 43 
remaining (44 operations), 38 cases were cured, 3 con- 
siderably improved, and 3 failed. The operation was 
repeated in one of the failures, and was successful the 
second time. Radiological studies made before and after 
operation showed that success was due to restoration of 
the posterior urethro-vesical angle. These radiological 
studies have been confirmed by Bailey, who more recently 
has advocated slinging of the urethra to the levatores ani 
combined with colporrhaphy, by a combined extra- 
peritoneal and vaginal approach. 

John McKiddie 


316. Aspects of the Problem of Stress Incontinence. 
A Modification of the Aldridge Operation. 

By G. P. Fourtr. Med. Proc. (Johannesberg), 2, 201- 
206. Apr. 1956. 5 figs. 14 refs. 

The author discusses the aetiology of stress incon- 
tinence, and considers the factors of congenital abnor- 
mality, obstetrical injury, senility and post-operative 
conditions. 

He describes a case of a European housewife of 51 
years, who had had no bladder control for 10 years, in 
spite of 2 vaginal operations. His treatment was a 
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modification of the Aldridge operation, and the chief 
steps are: 

(1) A Foley catheter is placed in the bladder and 
inflated, to determine the exact site of the sphincter. 

(2) On each side of the midline 2 plicating mattress 
sutures of 00 chromic catgut are placed from a point in 
the middle of the sphincter to a point about 3 cm. 
posteriorly on the bladder base. This is to re-incorporate 
the over-stretched fibres of the torn trigonal muscle, 
which would then have enough “pull” on the posterior 
aspect of the sphincter and overcome difficulty in 
starting to void. 

(3) Through a Pfannenstiel incision 2 aponeurotic 
strips 1-5 cm. wide are made, but about twice as long as 
described by Aldridge, i.e., 14 cm. The medial attach- 
ments are 2 cm. from the midline and 5 cm. from the 
upper margin of the pubic bone. 

(4) A Bozeman’s forceps is inserted per vaginam to the 
left of the urethra, through the space of Retzius, and 
delivers the right sided fascial strip. Similarly the left 
sided fascial strip is delivered to the right of the urethra. 
With the Foley catheter showing the land-mark the 2 
strips are crossed below the bladder neck and secured 
in what is judged to be the correct position by 000 silk 
sutures. The remainder of the strip is then sutured to the 
periosteum of the pubic ramus on each side. Crossing 
the strips above and below the urethra provides stronger 
support. 

The author studied cystograms in 28 patients with 
vesical symptoms. He found that the cases of stress 
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incontinence all showed the level of the bladder base to 
be below the centre of the long axis of the symphysis 
pubis in the erect antero-posterior or lateral cystogram. 
It is suggested that all patients with this radiological 
feature should have a suspension operation as well as 
the vaginal repair. This should be done even in the 
absence of stress incontinence, and it would avoid the 
need of corrective operations later. 

The value of the cystogram in determining the nature 
of the operation is stressed. 

L. J. Abramowitz 


317. Positive Pressure Urethrography: A New Diag- 
nostic Method. 

By H. J. Davis and L. G. Cian. J. Urol., 75, 753-757. 
Apr. 1956. 2 figs. 9 refs. 

A modified Foley catheter is used for the urethrogram. 
The lumen distal to the bulb is occluded and an opening 
a quarter of an inch in diameter is made in the catheter 
about three-quarters of an inch from the bulb. The bulb 
is distended and pulled lightly against the vesical orifice. 
To prevent the opaque medium from escaping a sliding 
balloon is threaded on the catheter and pushed against 
the urinary meatus. Photographs are taken during the 
process of distention. The authors suggest that all cases 
of chronic cystitis and urethritis not responding to treat- 
ment should have urethrograms. Four cases are described, 
one of whom had been cystoscoped 27 times before the 
diverticulum was discovered. 

J. H. Carver 
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